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DERMATITIS FROM ALCOHOL 


Curtis C. Drevets, M.D and Paul M. Sccobohm, M.D... Towa City, Lowa. 


> spire of the ubiquitous use of alcohol as a beverage and antiseptie, reports 


of prinery hypersensitivity reactions to alcohol are rare. Mumford! ob- 
served contact dermatitis in barbers, nurses, and surgeons employing ‘spirit 
lotions’ > and ‘spirit soaps’* in their work. Strean® reported a case of angio- 
neurotic edema presumed, but not proved, to be due to drinking aleoholice bev- 
erages. Baer’ observed 2 cases of contact dermatitis of the evelids associated 
with the application of rubbing aleohol as an antiseptic. Dees! reported 7 per- 
sons Who had clinical allergic conditions, such as asthma, angioneurotie edema, 
or urticaria, that were ageravated by drinking aleohole beverages. 
We recently observed 2 unusual patients who demonstrated an eryvthema- 
tous end vesicular dermatitis to alcohol administered orally or topically.  Be- 
eause of its rarity we thought it worth while to report our observations. 


CASE REPORTS 


CASE 1—A 67-year-old white widow was referred to the University Hospitals on Nov. 3, 
1958, because of congestive heart failure. She had dyspnea on exertion, orthopnea, and pro- 
eressively more distressing right upper quadrant abdominal pain intermittently for several 
months. She had noted itching and redness of the hands and fingers on the morning after 
drinking small amounts of aleoholic beverages the previous evening. She had first observed 
this 16 years previously. She drank aleoholic beverages, such as beer and wine, only on rare 
social oceasions or for ** medicinal’? purposes. Beeause of the distressing symptoms following 
the ingestion of only two or three ounces, she had refrained from drinking alcoholic beverages 
during the previous vear, There was no other history of elinieal allergy. 

The salient abnormalities found on physical examination were mild cardiomegaly, atrial 


fibrillation, a Grade 3 harsh apien! systolic murmur, and hepatomegaly. An electroeardiogram 
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showed atrial fibrillation and digitalis effect. A chest x-ray revealed mild left ventricular 
enlargement. Other laboratory and roentenographic studies were normal, The patient ’s 
basic medical problem was considered to be arterioselerotie heart disease with atrial fibril 
lation, and congestive failure. 

Soon after her admission, 70 per cent ethyl aleohol used to eleanse the skin for a 
venepuncture caused an erythematous reaction in the antecubital area to appear about 20 
hours later, 

We have observed this patient for over one vear during which time no new disease 
process has appeared, She has continued to abstain from aleoholic beverages. At no time 


has there been any evidenee of a lymphoma. 


Fig. 1.—Patch tests at 24 hours with water, 5%, 35%, and 70% ethyl alcohol (top row) 
and 70% methyl alcohol, 70° isopropyl alcohol, and food coloring used to identify alcohol in 
hospital (bottom row). 


CASE 2.—A 25-year-old medical student, who lived in Hong Kong until he came to 
Iowa when 18 years old, was seen in the Allergy Clinic in January, 1960, with complaints of 
rhinorrhea and nasal stuffiness which he had had for 12 years. These symptoms had occurred 
during the period from mid August to early October for 7 years. He had not had eezema 
or asthma, but had experienced frequent respiratory infections during childhood. In addition 
to his respiratory complaints, he had noted a diffuse, erythematous, pruritic rash over his 
hands, wrists, elbows, and feet after drinking one te two ounces of one or another of 
several aleoholie beverages. This was first noted after the third or fourth time he ingested 
alcohol. Almost immediately after drinking, he had a diffuse erythema of the faee which 
lasted for about one hour. The rash appeared the next day and lasted 12 to 18 hours. He 
rarely drank such beverages because of this reaction. 

The physical examination was abnormal only in the finding of a pale, boggy nasal mu 
cosa. Intradermal skin tests to commonly inhaled allergens showed a marked reaction to 
house dust and ragweed. 


SPECIAL STUDIES 


In the study of the first patient, we apphed patches with various dilutions 
of ethyl aleohol ranging from 5 to 70 per eent. Two millimeter eubes of cotton 
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soaked with the test solution and then squeezed free of excess fluid were put 
under the patches. These were applied to the arm or back for 24 hours (Fie. 1). 
Other tests with 70 per cent methyl aleohol, 70 per cent isopropyl aleohol, 35 
per cent butyl aleohol, 35 per cent amyl alcohol, 50 per cent acetone, 5 per cent 
acetaldehyde, 5 per cent formaldehyde, 1 per cent formie acid, 1 per cent phenol, 
food coloring, and 1 per cent elveerol were made. There were marked. in- 
flammatory reactions to the alcohols, but no response to the aldehydes, acetone, 
formic acid, glycerol, phenol, or foed coloring. Pateh tests with these same 


solutions caused no reaction on a control subject (Fig. 2). 
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Fig. 2.—The results of patch tests with aleohols and related compounds in Case 1. 


We then gave the patient 60 ml. of 90 proof whiskey through a nasogastric 
tube while she was fasting. In 30 minutes she began to appear giddy and in 
2 hours she complained of itching of the palms. Three hours later we noted 
minimal redness of the palms and backs of her hands. After 5 hours, both 
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surfaces of the patient's hands were moderately ervthematous and pruvitie. 
Kleven hours later intense pruritus developed over the arms, hands, anterior 
chest, neck, and thighs. These areas were markedly erythematous.  Beeause of 
the intense pruritus and ervthema of the skin, diphenhydramine hydrochloride 
and prednisone were given orally, and calamine with TE per cent phenol lotion 
was applied topically. These reactions were not as intense as those after the 
patch tests. At no time did she experience pain or any other svstemie symp- 
toms. The skin reaction eradually subsided. After 72 hours there was no 
pruritus and only minimal ervthema whieh disappeared completely by the fifth: 
day. 

In an attempt to study the mechanism in Case 1, we tried to transfer the 
sensitivity to a normal subjeet with white blood cells from 100 ml. of the pa- 
tient’s blood and with her serum. Pateh tests with ethyl aleohol at these sites 
were negative. 

In the second patient we found that gentle cleansing of the skin with a 
cotton sponge soaked in 70 per cent ethyl aleohol caused an erythematous re- 
action to appear in the cleansed avea 5 minutes later. This reached maximum 
intensity in about 20 minutes and completely disappeared after about one hour. 
Patch tests with varving concentrations of ethyl alcohol, whiskey, acetone, 
formaldehyde, and acetaldehyde did not elicit a delaved reaction, Eyen 5 
per cent ethyl alcohol intradermally produced no response. We then observed 
the patient after he drank 45 «ec. of 100 proof whiskey. In 15 minutes his face 
became mildly flushed. By 30 minutes his face was quite erythematous and 
there were erythematous areas on the volar aspect of his arms which later 
coalesced, Tis pulse increased trom 90 to 118 per minute and the blood pres- 
sure fell slightly. After one hour the erythema faded, but the e@eneralized 
pruritus and a slight headache persisted. No reaction remained on the next day. 
On another occasion we observed him the morning after he had ingested two 
mixed drinks made with one ounce of SO proof whiskey the night before. Ee 
had a diffuse ervthema of the hands, wrists, and feet and a fine vesicular erup- 
tion on the fingers and toes, especially on the lateral aspeets of the digits. This 
reaction was quite pruritie. To exelude constituents in the whiskey other than 
aleohol, he ingested one ounce of 50 per cent ethyi alcohol diluted from absolute 
ethyl aleohol with water. This was followed in 12 hours by a fine vesicular, 
erythematous rash on the hands similar to that mentioned. These delayed. re- 
actions began to subside about 16 hours atter their appearance, but desquama 
tion persisted for several days. 

Patch tests with aleohol were made on a normal subject taking Antabuse 


and no reaction occurred, 


DISCUSSION 


The first patient demonstrated a dermatitis not only to beverages contain: 
ing ethyl alcohol but also to three other primary and one secondary organic 
alcohols. The carbon atom attached to the OTL group is the radical common to 


alcohols reacting in this patient. Phenol and elycerol, however, did not produce 
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a positive reaction. The second patient had a dermatitis to ingested alcoholic 
beverages, but the lestons could not be reproduced with topieal application of 
aleohol, 

Such an intolerance to alcohol might result: from a defeet in the detoxiea- 
tion of alcohol resulting in the accumulation of incompletely metabolized sub- 
stances with irritating characteristies. In an attempt to see if metabolie break- 
down products of aleohols in the human body played any role in the reactions, 
we applied skin tests with acetaldehyde, formaldehyde, and = formie acid in 
concentrations that were not irritating. The neeative results suggest that 
metabohie breakdown products of the alcohols played no part in these reactions. 

Tetracthylthiuram disulfide, Antabuse.’ is known to arrest the metabolism 
of ethyl aleohol at the acetaldehyde level; thus preventing the formation of 
acetic acid or the free acetyl group. The administration of this dru@ then leads 
to an accumulation of acetaldehyde. The well-known ‘taldehyde syndrome” 
caused by the simultaneous ingestion of ethyl aleohol and Antabuse is an im- 
mediate systemic reaction associated with a vasomotor flush but no other reaction 
in the skin. This characteristic reaction is different from the reaction of our 
patients in that it develops more quickly and fades without leaving a residual 
lesion. This would make it unlikely that an inborn or aequired metabolic error, 
permitting oxidation of alcohol to aldehyde but inhibiting the oxidation of the 
latter to acetic acid, was responsible for the reaction in these patients. Further, 
a pateh test with aleohol on a subject takine Antabuse and thus eapable of ar- 
resting the oxidation of aleohol at the aldehyde level produced no loeal reae- 
tion. This negative reaction, the delaved erythematous rather than an = im- 
mediate erythematous reaction of the aldehyde syndrome, and the failure of the 
metabolie breakdown products of aleohol to produce skin reactions ruled against 
this phenomenon being an inborn or acquired metabolie error. 

Dees! conducted experiments on the effect of aleoholic beverages on allergic 
reactions of the immediate wheal type whieh demonstrated that whiskey en- 
haneed the size and duration of allergie and histamine wheals but did not cause 
a primary reaction. There seemed to be no correlation between the blood al- 
cohol levels and the size of the skin reaetion in her patients. 

In the past deeade several papers concerning the alcohol intolerance syvn- 
drome in Hodgkin's disease and very rarely in certain other diseases have been 
published. Although the most frequent and spectacular symptom is pain, 
sichel® calls attention to the fact that persons suffering with this syndrome may 
experience various other symptoms, such as malaise, pruritus, paresthesias, 
anxiety, dyspnea, dizziness, nausea, and vomiting. These symptoms usually ap- 
pear within a few minutes after ingestion of an alcoholic beverage. The 
mechanism is unknown, Several hypotheses have been proposed. This syn- 
drome is different in several respects from our patients’ malady. Our patients 
demonstrated a delayed reaction confined to the skin. There was no pain or 
any systemie symptom. The observers of the aleohol intolerance syndrome in 
Iodekin’s disease have not reported skin tests similar to those reported here, 
nov have the patients had any significant skin lesions of the type seen in our 


patients. 
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Various explanations have been proposed as to the cause for immediate 
wheal-type hypersensitivity to aleoholie beverages. Tuft* suggested that urti- 
caria may be the result of the ability of the aleohol to dissolve produets of pro- 
tein decomposition in the gastrointestinal tract, with the resulting rapid absorp- 
tion of these products which are the direct cause of the urticaria. Van Leeuwen 
attributed urticaria in a patient sensitive only to a specifie wine to the molds 
and veast contained therein. Others have considered that the sensitivity may 
be due to the grain proteins or malt carried over from the alcoholic ferment. 

While any one of these mechanisms may explain a certain case, we do not- 
believe these to be operative in the patients being reported. The demonstration 
by skin tests in the first patient of a response to various aleohols in a person 
not clinically sensitive to foreign proteins strongly suggests a hypersensitivity 
to the substanee of alcohol and not an exaggerated allergic response to other 
substances. The late appearance of a vesicular dermatitis after the ingestion 
of pure ethyl aleohol in the second patient also suggests such a mechanism. 
The pronouneed inflammatory reaction to very low concentrations of aleohol 
suggests true hypersensitivity and not an exaggerated pharmacologic response. 
The failure to produce the same type reaction with alcohol patch tests in a 
patient taking Antabuse and the failure to obtain reactions from the metabolic 
breakdown products of aleohol are against this being due to an error in alcohol 
metabolism. 

The failure to demonstrate skin lesions with intradermally and _ topically 
applied aleohol in the second case suggests the ineiting agent is an aleohol con- 
jugate not formed in the skin. 


SUMMARY 


1. Two case reports of dermatitis appearing approximately 12 hours after 
the ingestion of small amounts of aleohol were presented. 

2. Patch tests with various aleohols were positive on one patient but nega- 
tive on the other. 

3. Patch tests with acetaldehyde, formaldehyde, and formie acid were nega- 


tive on both patients. 
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AN EOSINOPHILIC RESPONSE TO AN ISOLATED 
STAPHYLOCOCCUS AUREUS INFECTION 


Arthur Lind, M.D.,* A.C.P. (Associate), New York, N. Y. 


7. CASE to be presented illustrates a bizarre allergic type of reaction to an 
isolated staphylococcus infection. The patient had a Loeffler’s type of svn- 
drome which, apparently, was caused by a deep, isolated, hemolytic Staphylo- 
coccus aureus abscess in the right sacrospinalis musele. The symptom complex 
completely disappeared when drainage of the abscess was completed and ap- 
propriate antibiotic therapy was started. This ease is also being reported be- 
eause of the increasing incidence of severe staphylococcus infections and | 
would like to draw attention to the unusual disease pattern presented here. 
The problem in differential diagnosis of eosinophilia will also be discussed. 


CASE REPORT 


E. F., the patient, was a 26-year-old white male electrical worker who entered the 
University Hospital for the first time on May 30, 1957, with the chief complaint of a dry, 
hacking cough of 8 days’ duration. The patient had been in normal good health except for 
a severe attack of ‘‘vellow jaundice’? in 1951 which necessitated bed rest for a period of 
6 weeks. He had had no symptoms referrable to liver disease since that time. One month 
prior to admission to the hospital, he noted the onset of progressively increasing generalized 
muscular weakness, malaise, and severe frontal headaches. Eight days prior to admission he 
noted the onset of a dry, brassy, hacking, nonproductive, nonbloody, cough which oeeurred 
in paroxysms. Associated with this, there was intermittent fever as high as 103° F., night 
sweats, and a sense of chilliness but without shaking chills. The weakness, malaise, and 
headaches became more severe. Five days prior to admission, he visited a local physician 
who treated him with a cough mixture and vitamins. X-ray examination of the chest was 
not done and no antibiotics were given. Three days before admission to the hospital he 
noted the onset of pain in the right lower posterior chest wall. The pain was dull and aching, 
made worse by lying on the affected side, and increased with coughing. It was not affeeted 
by deep breathing. No mass or localized tenderness was noted at that time. Because of 
the persistence of symptoms, he was admitted to the University Hospital on May 30, 1957. 
A complete systemie review failed to reveal any additional symptoms. The patient specifi- 
cally denied any allergic history. He had not eaten pork or pork products for the 3-week 
period preceeding the present illness. He had had no exposure to beryllium or other inhalants 
or dusts. 

Physical Examination. -Physical examination on admission revealed a well-developed 
white man who was febrile and tgxie, and had a dry cough. The temperature was 102.2° F., 
pulse rate was 100 and regular, respiratory rate was 20, and blood pressure was 110/70 
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mm. He. Examination of the eves, ears, nose, throat, and neck were within normal limits, 
There was slight dullness over the left lower lobe, posteriorly, with decreased breath sounds. 
No rales were heard. The heart was not enlarged, rhythm was regular, and the sounds were 
good, There was a soft blowing apical systolic murmur which did not radiate, Examination 
of the abdomen revealed the spleen to be enlarged two fingerbreadths below the costal margin, 
smooth and nontender, The liver and kidneys were not felt. No other masses were felt. 
There was a soft tissue swelling over the right mid-back at the level of the twelfth thoracic 
to the second lumbar vertebra which was firm, indurated, very tender, deeply embedded in 
the musculature, and not apparently fluctuant. There was no redness of the overlying skin 
or increased temperature of the skin in that area. Examination of the rectum, skin, and 
extremities was normal. Neurological examination was normal. There were no palpable 
Ivmph nodes. 


Laboratory Data and Course.—Urinalysis on admission was normal; specifie gravity, 
1.010. The hemoglobin was 138 Gm. per cent. Red cell blood count was 4,600,000 per cubic 
millimeter, White cell blood count was 35,000) per cubic millimeter. Differential: — poly- 
morphonuclear leukocytes, 17 per cent; eosinophils, 67.5 per cent; Ivmphocytes, 14.5 per cent; 
monocytes, | per cent (differential on basis of 200 cells). The sedimentation rate was +0 
mm. per hour (Westergran). Febrile ageglutinations were negative. Stool for ova and 
parasites was negative. Wassermann complement fixation test was four plus. Quantitative 
Kolmer was positive in 1-24 dilutions. Serological testing for typhus fever was negative. 
Urinalysis and stool culture for bacteriologic pathogens was negative. Chest x-ray examina- 
tion revealed slight bronchopneumonia at the bases of both lungs, more marked on the Jeft 
side, and slight pleural reaction at the costophrenic sinuses bilaterally, more marked on 
the left side. 

The day after admission, the patient complained of a severe occipital headache, and 
minimal stiffness of the neck was noted, The temperature had fallen to 100.6° F. A lumbar 
puncture was performed. Initial pressure was 150 mm. of water, The final pressure was 
120 mm. of water. There was excellent rise and fall on jugular compression, Fluid) was 
erystal clear, Microscopic examination revealed ten fresh red blood cells per eubie milli- 
meter, There were no white blood cells. Culture of the spinal fluid) for acid-fast bacilli 
and pyogens were both sterile. The sugar was 57 mg. per cent and chlorides were 125 mg. 
per cent. On the third hospital day, the patient beeame afebrile and remained afebrile for 
the rest of his hospital stay. 

Skin testing with first strength purified protein derivative was negative. The hemo- 
globin was 13.8 Gm. per cent. Red cell count 4,700,000 per cubic millimeter. White blood 
cell count was 16,000 per cubic millimeter. Differential: © polymorphonuclear leukocytes, 35 
per cent; eosinophils, 520 per cent; Ivmphoeytes, 10> per cent; monocytes 8 per cent. Ex- 
amination of the chest at this time revealed no essential change. The mass on the right 
mid-back persisted. On the fourth hospital day the first strength coccidioidin skin test 
Was negative. White cell blood count was 14,500 per cubic millimeter, Differential: — poly- 
morphonuclear leukoeytes, 27 per cent; eosinophils, 54 per cent; basophils, 20 per cent; 
lymphocytes, 15 per cent; monocytes, 2 per cent. Sputum culture and sputum smears for 
acid-fast bacilli and other bacteria were negative. Febrile agglutinations were repeated 
and again normal, Chest x-ray showed a small effusion at the base of the left lung obscuring 
the costophrenic sinus. No parenchymal lesion was noted. X-ray examination of the dorso- 
lumbar spine and flat plate of the abdomen were essentially normal. The spleen remained 
the same size. The stiffness of the neck had disappeared. The mass in the back had grown 
larger and was much more tender. Skin testing for trichinosis was done and was normal. 
The complement fixation test and flocculation fixation test: for trichinosis were both normal. 
On the sixth hospital day, the total protein was 7.5 Gm. per cent; albumin, 3.9 Gm. per cent; 
globulin, 3.6 Gm. per cent. The creatinine of a 24-hour urinary specimen was 14 grams 
(normal); creatine of a 24-hour urinary specimen was 50 mg. (normal). Electrocardiogram 


was normal. 
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On the seventh hospital day a repeat urinalysis was normal, The streptococcus MG 
titer was negative. The patient was taken to the operating room by Dr. Frederick Golomb 
for biopsy of the mass in the back. Upon cutting through the skin it became apparent that 
the mass was actually a large chronie abscess located deep in the right sacrospinalis muscle, 
It did not connect to the skin, right kidney, or adjacent bone. It was filled with a thick, 
vellow, casecous material Smears of the pus revealed innumerable leukocytes, A culture of 
the material revealed a pure culture of hemolytic Staphylococcus aureus, coagulase positive, 
which was sensitive to all broad spectrum antibioties except penicillin, A culture for fungi 
Was negative, Smear and culture for tuberculosis was negative and guinea pig inoculation 
failed to produce tuberculosis in the guinea pig which was sacrificed S weeks later. 

Microscopie examination of the abscess cavity was reported as follows: The seetion 
shows the wall of a large abscess with hemorrhagic and Jeukoeytie exudate in the lumen. 
The wall consists of granulation tissue. The surrounding tissue is voluntary striated muscle, 
with extension of the inflammatory infiltrate between the muscle bundles. Here the exudate 
is largely Ivmphoeytie. There are scattered eosinophils in various parts of the abscess wall 
and surrounding muscle, and in a few areas they are more numerous. Although the exudate 
surrounds small blood vessels, there is no fibrinoid material, and the appearance does not 
suggest polvarteritis nodosa, No parasites or other organisms are seen in hematoxylin and 
eosin stained sections. The diagnosis is: Chronie abscess of skeletal muscle, reported to 
he from the sacrospinal area, 

On the day after operation, the wound was draining profusely and the patient was 
started on tetracyeline, 250 me. four times daily. He was afebrile. Second strength cocci 
dioidin skin test was done and was negative. Bone marrow aspiration was performed and 
revenled the following: The smears show an increased cellularity. In the normoblastic 
series the nucleated red cells are noted in various stages of development. In the granulocytic 
series the cells are also noted in various degrees of maturation, There is an increased number 
of eosinophiles which comprises about twenty per cent of all nucleated cells. The myeloid- 
erythroid ratio of 6.7 to 1. Lymphocytes, monocytes, and megakarvoeytes noted are within 
normal limits. The seetion of the cell block confirms the findings of the smears, but adds 
nothing of note to them. The diagnosis is: Eosinophilic lyperplasia of bone marrow. 

The wound healed by granulation slowly and by the fourth postoperative day was be- 
ginning to close. White cell blood count was 8,850 with differential: polymorphonuclear 
leukocytes, 48° per cent; eosinophils, 88 per cent; Ivmphoeytes, 24 per cent. Chest x-ray 
revealed almost complete disappearance of the pneumonic process but showed a persistence 
of the pleural reaction on the left side. On the following days, an intravenous pyelogram, 
gastrointestinal series, and small bowel series were performed in an attempt to find a foeus 
of infection but were all normal in all respects. Repeat febrile agglutinations were normal. 
On the tenth postoperative day, the hemoglobin was 18 Gm. per cent, red cell blood count 
4,600,000 per cubie millimeter, white cell blood count 6,600 per cubie millimeter. Differential: 
polymorphonuclear leukocytes, 61 per cent; eosinophils, LO per cent: Ivmphoeytes, 220 per 
cent; monocytes, 7 per cent. Sedimentation rate lad fallen to 12 mm. in one hour. The 
wound was continuing to close and drainage was at a minimum. The patient was afebrile. 
Chest x-ray on discharge from the hospital showed no essential change from what had 
previously been reported. Tle was discharged from the hospital on the eleventh postoperative 
day (June 18, 1957). He was seen 6 weeks after discharge from the hospital at whieh time 
the wound had completely healed and the patient was well. Blood count unfortunately was 
not obtained at this time. The patient disappeared from omy observation but received mo 
mediea) care until PE examined him again on May TS, 1999, 2 vears later. At this time, he 
was well in all respects. Physical examination was completely normal except for the per 
sistence of the aforementioned splenomegaly. Urinalysis, chest x-ray examination, and 
Wassermann test were all normal. The hemoglobin was 14 Gm. per cent, red blood cell count 


was 5,000,000 per eubie millimeter, white blood cell count was 6,000 per cubie millimeter, 
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Differential: polymorphonuclear leukocytes, 60 per cent; Lymphocytes, 29 per cent; mono- 
eytes, 7 per cent; and eosinophils, 4 per cent. Sedimentation rate was 2 mm. in 1 hour. 
Intradermal skin testing with staphylococcus toxoid was negative. Skin testing with staphylo- 
coceus vaceine was markedly positive and of the immediate wheal type. 


DISCUSSION 


Loefiler’s svndrome is characterized by a diffuse migrating eosinophilie in- 
filtration of the lunes associated with an inerease of eosinophils in the blood and 
sputum. It usually occurs between May and October. It is usually found in - 
association with an allergic state, such as asthma, or with a parasitie worm in- 
filtration, particularly of the lungs, as, for example, Ascaris. Periarteritis 
nodosa, trichinosis, syphilis, eosinophilic leukemia, or tuberculosis with involve- 
ment of the lunes may be extremely difficult to differentiate from Loeffler’s syn- 
drome as the above report demonstrated. Loeffler’s syndrome has been reported 
on several oecasions'* to have been associated with staphylococcus infection and 
I believe this case is another example of this. 

Allergic states have been noted in relation to infeetions caused by JLyco- 
bacterium tuberculosis, Eberthella typhi, Bacillus melitensis, and various molds. 
Zinsser’ considered Staphylococcus aureus pathogen capable of causing intec- 
tions in any part of the body and states that a ‘‘hypersensitive state should be 
suspected in all subaeute and chronie staphylococcus infections regardless of 
their location in the body.*”! 

The tubereulin reaetion is a classical exampie of bacterial sensitivity. On 
oeeasion, bacterial protein can produce active and acute sensitization which may 
result in an anaphylactic type of reaction. It has been established that hae- 
terial protein may stimulate the formation of protective antibodies and they 
may induce hypersensitiveness. The hypersensitivity may be of the tubereulin 
type or of the anaphylactic type. The case we are involved with here is of the 
anaphylactie type. The probable true nature of Loeffler’s syndrome is an ana- 
phylactie type of reaction to a foreign protein, be it bacterial, parasitic, or 
otherwise. 

The case just reported presents the following noteworthy features. The 
presence of an isolated abseess due to a hemolytie Staphylococcus aureus deep 
in the saerospinalis musele, without connection to the skin or surrounding 
organs, is unusual. A possible explanation for such an isolated abscess arising 
is by seeding of the area by a bacterial embolism from a chronie focus of in- 
fection. Sinee no chronie focus of infection was found, the source of the em- 
bolus remains a mystery. Why an abscess should arise in such a vascular area 
as striated muscle also is without explanation. 

The marked eosinophilia associated with a migrating type of pneumonia to 
which no other etiology eould be implicated is rather typical of Loeffler’s syn- 
drome. The bacterial proteins were most likely the causative agent producing 
the allergic response. Skin testing with staphylococcus vaccine which resulted 
in an immediate wheal reaction confirmed the marked sensitivity which this 
patient exhibited. The presence of toxins being produced by the bacteria which 
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caused the allergic reaction was negated by the negative results of skin testing 
to staphylococcus toxoid. Clinically, the above has been confirmed by the rapid 
disappearance of the eosinophilia and pneumonia after drainage of the abseess 
and institution of a properly chosen antibiotic. 

The positive serological test for syphilis was undoubtedly a false biologic 
reaction since repeat testing 2 vears later resulted in completely negative find- 
ings in the absence of antibiotie treatment for syphilis. This is another indiea- 
tion of an unusual antibody response to a foreign protein of the anaphylactic 
type. The other causes for sueh a profound eosinophilia were investigated and 
not confirmed. There was no evidence of parasitic infestation of any type. A 
search for trichinosis was made both in the tissue biopsy and by serological tests 
and was not found. Eosinophilic leukemia was definitely eliminated from con- 
sideration by the bone marrow findings and future course of the patient. A 
bizarre type of virus pneumonia could not be demonstrated. Fungus infections, 
periarteritis nodosa, and tuberculosis were searched for and found to be absent. 


CONCLUSION 


A ease of Loeffler’s syndrome due to an isolated Staphylococcus aureus in- 
feetion has been presented. 


The author wishes to thank Dr. Frederick Golomb, M.D., for his surgical help and Dr. 
Maurice N. Richter, M.D., for the pathologie interpretations. 
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REPOSITORY TREATMENT OF RAGWEED POLLINOSIS 


Ccortrude Sobel, M.D., F.LA.CwA.. Roekville Centre, N.Y. 


I THE late 1930°s, Freund’)? found that the immune response was po- 
tentiated in animals by the combination of Falba, paraffin oil, killed Mvyeco- 
bacterium, and antigen. Halbert® showed that emulsification of lethal toxin 
reduced its toxicity. In 1947, Loveless? attempted to reduce the number of 
traditionally required injections for ragweed hay fever by employing Freund's 
technique without the Mycobacterium.  THler results were most encouraging. 
In 1950, Salk and co-workers’ * used influenza emulsions for immunization. 
Arlacel A was employed instead of Falba as the emulsifying agent with a marked 
reduction in subeutaneous nodules. More than 12,000 influenza repository in- 
jections were given in 1953 without reaction. 

In the last 3 vears ereat Interest has been manifest in emulsion therapy as 
related to pollinosis. Loveless> has continued to pursue her studies. Brown!" 
has reported over 90 per cent good results in tree, grass, and ragweed pollinosis. 

Through the kindness of both Loveless and Brown, an opportunity was at- 
forded me this past vear to study their techniques. This paper is devoted to 
some of the many facets of ragweed repository therapy carried out ¢linically 
in 1960. A separate paper?! is devoted to timothy emulsion studies, 


A. PREPARATION, MACROSCOPIC, AND MICROSCOPIC DESCRIPTION OF RAGWEED 


EMULSIONS 


There were four emulsions under investigation—B, L, HS, and W. The 
emulsions differed in the technique of preparation, type of oil, proportions of 
emulsifier, oil, and aqueous antigen. 


1. Emulsion B—This emulsion was similar in composition and preparation 
to that deseribed by Brown." It consisted of one part of emulsifier (Arlacel), 
nine parts of mineral oil (Drakeol), and ten parts of aqueous ragweed antigen. 
Different concentrations of emulsion were prepared, Le. 500° U./e.c., 1,000 
Ui Jee, 2.500 U.ee., 5,000 Ui/e.e., and 10,000 U./ee. The Drakeol-Arlacel 
mixture was withdrawn into one 10 ¢e. syringe and the aqueous antigen into 
a second 10 «ce. syringe, The two syringes were connected by an 18-gauge 
double hubbed needle. The solution was transferred. from one svringe to the 
other syringe for a minimum of about 500 times. The needle was replaced by a 
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Y?-oauge double hubbed needle and the mixing process was repeaied for 
approximately the same time or longer. Upon completion, the solutions 
were cheeked  microseopieally by high dry power. The goal aimed for 
was an emulsion showing a uniform droplet size of To or less. Occasionally, 
droplets of 2 t0.3 p were seen every 20 to 50 high-power fields. The minimum of 
40 high-power fields were examined. Microscopie examinations were made on 
completion of the mixing process, after storage in the refrigerator, and before 
administration to the patients. Tf the microscopic examination was not. satis- 
factory, mixing was continued, Remixine was always repeated before adminis- 
tration to patients. A good emulsion could be prepared most of the time, but, 
occasionally, despite the same technique, the droplet size could not be reduced 
to below 2 a. These emulsions were not used for treatment. On storage in the 
refrigerator for 1 to 2 weeks, some of the emulsions showed no change. At other 
times, larger droplets appeared; re-mixinge usually produced a more uniform 
droplet, but occasionally the droplets could not be reduced in size and the emul- 
sich was discarded, Macroscopic inspection of a hanging droplet from a 26-gauge 
needle revealed a droplet that was not as firm nor did it retain its shape as 
well as that formed by Emulsion LL, IES, or Wo) When the droplet was allowed 
to fall upon water, it tended to spread instead of holding its form as observed 
with Emulsions LL, HS, and W. On agitating the test tube, the droplets from 
the four emulsions resisted disintegration to about the same deeree. Emulsions 
were examined macroscopically and microscopically after storage in the  re- 
frigerator. If the water phase beeame separated from the oil, it collected at 


the bottom and the emulsion was disearded. 


2. Emulsion L.—This emulsion was similar in composition and preparation 
as deseribedt by Loveless.” The ingredients consisted of Arlacel (1 part), Atreol 
(6 parts), and aqueous ragweed antigen (5 parts). Each bateh of emulsion was 
prepared in quantities of not greater than 3.6 «e. Different concentrations 
of emulsions were prepared, ie. 10,000 U.¢.e., 5,000 U./ee., 2,500 U./e.e.. 
1,060 Uo ee, and 500 U.ce. The materials used in the preparation were 2 «.«. 
tuberculin svringe, 15-gauge 2 ineh blunt-tipped needle and a close fitting vial 
to enelose the 2 «e. syringe. The emulsion was made by repeatedly with- 
drawing into the svringe and forcibly ejecting the fluid into the enclosed vial. 
It was important to perform this technique carefully, since only the proper 
shearing foree against the side of the tube could produce a suitable emulsion. 
The mixing process was performed for a minium of 6 minutes. Sterility tests 
and microscopic studies were made upon completion. When a small amount of 
emulsion was ejected from the syringe through a 26-eauge needle, a well- 
formed droplet was produced similar to that of Emulsions HS and W. It was 
firmer and retained its shape better than the droplet formed by Emulsion B. 
When the droplet was allowed to fall on the surface of fluid, it retained its 
shape well and did not fan as noted with Emulsion B. On shaking the test 
tube, the droplet resisted disintegration to about the same deeree as that ob- 
served with the other three emulsions. Microscopie examination by high dry 
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power showed that over 90 to 97 per cent of the droplets were 1 yp or smaller. 
The over-all droplets seemed to be slightly smaller than those seen in Emulsion 
B. However, the completed emulsion revealed more of the larger droplets than 
were found in what was considered an aeceptable bateh from Emulsion B. The 
larger droplets varied from 3 to 15 « in size, and 1 to 5 were present in each 
high-power field. It was difficult to prepare an emulsion, with Loveless’ 
technique, completely free of the larger droplets. 


3d. Emulsion HS*—This material was prepared commercially for experi- 
mental use, and packaged in 5 @.e. vials in concentrations of 5,000 U./ee. It 
consisted of 1 part Arlacel, 6 parts Atreol, and 5 parts of aqueous ragweed 
antigen. Macroscopic examination was similar to that for Emulsion L. No 
gross water phase separation was noted. About 5 per eent oil separation ap- 
peared on the top after standing for several days. The droplet behavior on 
the surface of liquid was similar to Emulsions L and W. The emulsion was 
examined microscopically by high dry power when it was first received and 
daily thereatter for the following week. When the material was first delivered, 
microscopic examination revealed an excellent emulsion showing uniform drop- 
let distribution of 1 » in size. However, by the end of the week, gradual changes 
were noted microscopically. Examination on the seventh day after delivery 
showed the over-all droplet size to be 1 p, however, larger droplets (3 to 8 mm. 
in size) appeared in every 1 to 10 high-power fields. 


4. Emulsion W.7—This emulsion was made by another commercial com- 
pany. It came in 1 ee. dispensing vials in the coneentration of 10,000 
U./e.e. This material was made up of 1 part Arlacel, 6 parts Atreol, and 5 
parts of ragweed aqueous antigen. It was prepared in a commercial homogen- 
izer and emulsified electrically for a total of 114 minutes. The macroscopic 
inspection of the droplet from a 26-gauge needle showed a well-formed droplet 
which, when dropped on the surface of water, retained its shape well and was 
difficult to break. It was similar in macroscopic appearance to Emulsions I 
and IIS. No gross water phase separation could be seen after storage for 3 
weeks in the refrigerator. Microscopie examination on the first day of receipt 
of this emulsion revealed uniform droplet size of approximately 1 pw or less. 
However, repeated microscopic examination during the following week re- 
vealed, in many of the vials, the emergence of slightly larger droplets. These 
larger droplets varied in size between 3 to 6 » and appeared in every 3 to 20 
high-power fields. 


B. PRELIMINARY TESTING OF PATIENTS 


There were 103 patients included in the hay fever study. Preliminary to 
repository treatment, each patient was tested by puneture, intracutaneous and 
conjunctival methods. The following is a brief deseription of the techniques 
employed. 


*Supplied by Hollister-Stier Laboratories, Spokane Wash., for research investigation. 
7Wyeth Laboratories, Philadelphia, Pa. (for investigative purposes). 
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1. Puncture Test.—This test was performed on the volar surface of the 
forearm using 5 per cent solution of ragweed in 50 per cent of glycerin. Read- 
ings were taken at the end of 20 minutes. The results were recorded as 0, 
by S++, 4444, depending on the size of the reaction. 


2. Intracutaneous Test—Aqueous ragweed antigen (0.02 ¢.¢.) was injected 
intracutaneously on the lateral aspect of the arm. Readings were made at the 
end of 15 minutes and the results were recorded as 0, 4, 2°, +++, and ++:+, de- 
pending upon the size of the reaction. The starting concentration was 100 
U./e.e.; if this was negative, 1,000 U./c.e. and 10,000 U./e.c. were employed. 


3. Conjunctival Test—The aqueous ragweed antigen was made up in 
double fold dilutions starting at 10 U./ee., 20 U./ee., 40 U./ee., 80 U./c.e., 
and so forth, up to 10,240 U./e.e. Starting at the weakest strength and grad- 
ually increasing, one drop of antigen was placed on the everted lower lid. 
Readings were taken every 5 minutes. The end point was determined when the 
caruncle became bright red. When, in addition to caruneular reddening, 
the ocular conjunctival blood vessels became injected, the end point had been 
exceeded. At the completion of the test, the conjunetival sae was flushed with 
normal saline and one drop of epinephrine 1:1,000 was instilled. 


C) ADMINISTRATION OF RAGWEED EMULSION 


Injections were made with a 26-gauge °s inch needle and 1 ¢.¢. tubereulin 
svringe into the subcutaneous tissues on the outer aspect of the arm. Care was 
taken to use materials which had no previous contact with elvcerin or elveer- 
inated extracts. Patients waited in the office between 14 and 1 hour atter 
injection. There were 103 patients who were given ragweed emulsion in one 
to three injections 214 months before the ragweed pollinating season. 


TABLE I. RAGWEED EMULSION TREATMENT SCHEDULE 








| TOTAL NUMBER | 


} 











CONJUNCTIVAL THRESHOLD | OF INJECTIONS | DOSE 

Ist— 250 U. 

10-30 U./e.e. a °nd— 650 U. eo 2 500 U. 
3rd—1,600 U. “ 
Ist- weer es 

40-240 U./e.e, 3 YPnd- 875 U. s 3,000 U. 
3rd—1,750 U. 7 

320 U./e.c. 1-3 3,500-5,000 U. 

640-10,240 U./e.e. 1 5,000 U. 


The total dosage varied between 2,500 U. and 5,000 U. Patients with pre- 
treatment conjunetival thresholds from 10 to 30 U. received 2,500 U.; this was 
viven in three divided doses (250, 650, and 1,600 U.) a week apart. Patients with 
conjunctival tests from 40 to 240 U. were given 3,000 U.; this was given in three 
parts (375, 875, and 1,750 U.) a week apart. Patients with conjunetival tests of 
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320 Uy ee. were given a total dose varying from 3,500 to 5,000 UC. Ceiven in 1 to 
3 injections a week apart). Patients with conjunetival tests of 640 U. and 
ereater received a total dose of 5,000 U. in one sinele injection: an occasional 
patient received this in two parts. Table LE shows the ragweed emulsion treat- 
ment sehedule used in this study. 


I). PREMEDICATION AND POSTMEDICATION 


In contradistinetion to the timothy repository studies, no premedication was 
given before or after ragweed injections. The purpose of this omission was 
to determine the margin of safety that was present in the dosage range selected 
for treatment. Patients were made to wait !s to 1 hour after depot therapy. 
They were handed antihistamines and ephedrine compounds before leaving the 
office to be used only in the event of a delaved reaction. 


I. SCRATCH REACTIONS WITH RAGWEED EMULSION 


After repository injections, most of the patients were serateh tested with the 
treatment emulsion. The purpose was to note any relationship beween systemic 
reactions and the serateh test. Approximately 20 per cent of the patients gave 
positive seratch reactions with the treatment emulsion of whieh half of the 
patients had mostly mild constitutional reactions. On reviewing the patients | 
with foeal reactions, one half had shown positive scratch emulsion tests and the 


other half had not. 


F. LOCAL REACTIONS AFTER REPOSITORY INJECTIONS 


Local ervthema and swelling after repository injection occurred in 50 
per cent of the patients. It usually became evident within 15 minutes and 
persisted for an hour to several days. The erythema and swelling were usually 
mild, varied from a few millimeters to several centimeters in diameter, and 
were of little or no concern to the patient. Local reactions occurred from 
the use of the four different types of emulsions. They occurred more  fre- 
quently in patients who were hypersensitive on preliminary testing, but were 
also present in the less sensitive testing group. Half the patients with local 
reactions gave positive scratch tests with the treatment emulsion and the other 


half were negative. On rare oceasions patients gave positive seratch reactions 


to the treatment emulsion vet had no loeal reaction. There were 2 patients 
(2 per cent) with more major complaints due to delaved local reactions. One 
patient had an allergic swelling extending from the arm to the hand, whieh | 
persisted for 4 days. A second patient had moderate swelling and tenderness 


with reddish blue discoloration of the army which persisted for several weeks. 
There were 3) patients (3) per cent) with delaved subeutaneous nodule 

formation. The nodules were firm, pea sized, and have persisted to the present 

time of writing (4 months after the injection). The patients had received 


emulsions TIS, W. and B. 
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(i. CONSTITUTIONAL REACTIONS FOLLOWING RAGWEED REPOSITORY INJECTIONS 


Any reaction, other than local reaction at the site of a repository injection 
and occurring within the first 24 hours, was considered a constitutional re- 
action. Patients were carefully questioned «oncerning any reaction. Any re- 
action, regardless how minor and other than loeal reaction, was ineluded as a 
systene one, There were 103) patients treated with ragweed emulsion. The 
total reaction rate was 16 per cent (17 patients). Slight or minimal reactions 
were present In 13 per eent (14 patients). Most of these sheht reactions might 
not have been uncovered if the patients had not been questioned minutely. The 


remaining 3 per cent (3 patients) had moderate to moderately severe reactions. 


BW sopseare sm Z - O 





Fig. 1.—Constitutional reactions which followed ragweed emulsion injections. Total num- 
ber of patients—108. Total per cent reaction—I16°> (17 patients) ; moderately severe reaction, 
3° 3 patients), slight reaction, 13¢¢ (¢14 patients). 


ms a Co 


The ereat majority of patients with constitutional reactions were found in 
the group with conjunctival tests of 320 or lower. Tlowever, a small percentage 
of patients with conjunctival thresholds greater than 320 U. ¢.¢. also had eonsti- 
tutional reactions. Reactions were found with the use of all four emulsions. 
ie. 1 shows the over-all incidence of constitutional reactions as related to ¢on- 
junctival threshold level and type of emulsion. 

There were 3 per cent (3 patients) with moderate to moderately severe 
constitutional reactions. Two of the 3 patients had asthma persisting for 15 
hour whieh oeeurred 2 to 4+ hours after depot therapy. Oral ephedrine termin- 
ated the wheezing in 1 patient. The second patient was treated with one 
injection of epinephrine. The reaction in the third case was more severe and 
persistent. Generalized hives, erythema, and hacking cough occurred within 
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TABLE IT. DESCRIPTION OF CONSTITUTIONAL REACTIONS FOLLOWING RAGWEED EMULSION 


PRELIMINARY TESTING | _ REPOSITORY TREATMENT 
; CON- ai : 
JUNCTIVAL | INTRACU- | DOSE OF EMULSION | yy a- 
PA- PUNC- THRESHOLD! TANEOUS INDI- | TERIAL | CONSTITUTIONAL 








DIENT | TURE: | (U2/C.C:) (U./c.c.) | VIDUAL | TOTAL | USED | REACTION 


Moderate asthma 3 hr. 


: 00 = ‘ . : nee : 
L. G. ae 320 100 (+++) : 750 > 2,250 Hs after first injection ; 
, persisted % hr. 
Generalized erythema, 
790 \ hives, asthma 4+ hr. af- 
: 100 x ter first injection; mild 
r, av 44+ 60 OO (+4 2.050 B Je ; 
GR. sia 16 MOO (+++) 400 7 P ; asthma persisted 3 
soo days; other 3 injec- 
tions—no_ reaction 
First injection caused 
1.500 5 no reaction; hives and 
WS. rr 1.280 100 ( +4 ie 5,000 IIS asthma 3 to 4 hr. after 
: 3,000 Va eee cs 
second Injection; re- 
quired Adrenalin 
G. A. + 1,280 100 (+) 5,000 HS Clogged nose for 14 hr. 
Slight itching of palms 
875 \ and eyelids %4 hr. 
AV38. t+ 80 100 (44+) S75 A 5,000 L after second injection, 
1,750 slight chest tightness 
lasted 15 min. 

7. B. ss > 10,240 100 (+) 5,000 W Clogged nose, slight 
cough, 18 hr. later; 
lasted 8 hr. 

250 \. Sneeze, eye iteh, slight 

Js B’. ++ 80 100 (+++) 650 7 2,500 B wheeze 2 hr. after 

1,600 second injection 
2500 Slight chest tightness, 
S. H. 0 > 10,240 100 (+) 9500 5,000 Hs transient, 12 hr. after 


first injection 


5 ee se 1,240 100 (+) 5,000 =6B Slight heaviness: 20 
min. later 

Itchy palms, slight 

clogging of nose, 


: 300 ee : 
BK, +4 160 100 ( ++) my » 3,790 B slight wheeze 1 to 2 
ae hr. after first injee- 
tion 
1,500 \. - Sneezing 1 hr. after 
oe OP - 32 00 fs pas 0,001 5 SG CASE i 
’ —_ seins tai, 300 / * a second injeetion 
1,000 \, Sneezing, running nose 
BE... + 32 100 (+++) 2,000 ~7 5,000 HS 1 day after first in- 
2,000 jection 
250 \. Eyelid swelling, scratchy 
EF’. M. ++ 30 100 (+4++-) 650 7 2,500 B throat 1 hr. after first 
1,600 and second injections 
500 \ ; Slight chest tightness 
M. M. 4 320 100 ( +4) 1,250 7 3,500 B and cough 8 hr. after 
1,750 second injection 
250 Full nose 12 hr. later, 
H. M. 44 SO 100 (+++) 1,000 wv 3,000 B lasted 8 hr. after first 
1,750 injection 
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TABLE II—Conr’p 


~ REPOSITORY TREATMENT _ 





PRELIMINARY TESTING | 





| ‘CON- | | | | 
| ! ‘EL . . . ° = | | 
| JUNCTIVAL| INTRACU- | POSE OF EMULSION | yga. | 
PA- | PUNC-|THRESHOLD| TANEOUS | — INDI- TERIAL CONSTITUTIONAL 
TIENT | TURE | (U./c.c.) | (U./c.c.) | VIDUAL | TOTAL | USED REACTION 
Sneezing, running nose, 
EN. 44 320-100 (44+) 29 3,750 Senna, Sv aut comae 
2,750 7 24 hr. after second in- 
jection 
875 \ Swollen, tender cervical 
Iie +44 80) 100 (+++) S75 y, 3,000 L glands for 24 hr. after 
1,750 first injection 
Dos. +4 > 10,240 100 ( ++) 1,500\. 4000 B Axillary hives 8 hr. 
: 2,000 ZF? after second injection 
375 \ Sneezing, running nose, 
N.S, H+ 80 100 (+44) 875 > 3,000 B generalized itch 4 hr. 
1.750 we later and lasting 2 hr. 
3 after all 3 injections 
Sneezing, running nose, 
375 generalized itch sev- 
Bey. +4 SO 100 (+++) 875 Y 3.000 B eral hours later and 
1,750 lasting 2 hr. after all 
3 injections 
8 ~ later, sneezing 
1.000 hr. late r, snec zing, 
= p o se ar a 
J. V. ' 1.240 100 ( ) 1250+ 5.000 B Phage: at eee 
250 We for 12 hr., only after 
Sele 


oe first injection 





3 hours after injection. The hives and erythema disappeared within 12 to 24 
hours but the cough persisted for 2 to 3 days. Two patients had pretreatment 
conjunctival threshold tests of 320 U./e.e. and the third patient had a con- 
junctival threshold test of 1,280 U./e.e. One of the patients reeeived Emulsion 
B and the other two reeeived Emulsion HS. Beeause of the differences in sys- 
temic reactions following repository treatment, pertinent data of the reactors 
are given on Table IT. 


Hl. CLINICAL RESULTS 


The clinical results were evaluated as satisfactory (65 to 100 per cent 
relief of symptoms) and as unsatisfactory (0-65 per cent relief of symptoms). 

One hundred and three patients were treated with ragweed emulsion. 
Satisfactory results were obtained in 65 per cent of the patients. Of the 105 
patients treated with ragweed repository emulsion in 1960, 72 patients had 
received multiple aqueous treatment the previous vear. In order to evaluate 
the results of repository treatment, it was important to review the results of 
multiple visit aqueous treatment in 1959, The clinical results of the 72 patients 
with multivisit treatment in the previous year revealed 70 per cent satisfactory 
results. The clinical results of the same 72 patients treated with ragweed 
repository injections in 1960 gave 64 per cent satisfactory results. 

Patients were given repository dosages varying between 2,500 to 5,000 U. 
An attempt was made to correlate the effects of dosage on elinical results. 
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In the dosage range between 2,500 to 3.500 U., there were 64 per cent satis- 
factory courses; in the 8,500 to 5,000 U. range, there were 67 per cent satis- 
Factory Courses, 

The four different types of emulsions were studied in relation to clinical 
results. Emulsion L gave 60 per cent satisfactory results; Emulsion TDS, 62 
per cent: Emulsion B, 67 per cent; and Emulsion Wo eave 6S per cent satis- 
factory results. 

An attempt was made to investigate whether patients who were hyper- 





sensitive on preliminary testing obtained similar benefits to patients who were | 
hyposensitive on preliminary testine. The clinical results of patients who had 

40 to 320 Ue. conjunctival threshold) tests showed 64 per cent satisfactory 

results. Patients with 640 to 10.240 U./e.e. conjunetival threshold tests gave 

73 per cent satisfactory results; and ereater than 10.240 U. ce. conjunctival 

threshold tests gave 62 per cent satisfactory results. 

There-were 63 out of a total of 103 patients who had been receiving multiple 
Visit aqueous treatment prior to depot therapy. They were given the repository 
injection treatment, 1 to 6 weeks after the last aqueous treatment. The latter 
were known as ‘‘transitional’’ patients. Those who did not receive multivisit 
aqueous trestment in the veer prior to emu'sion therapy were known as ** pri- 
mary” patients. An effort was made to determine whether aqueous pollen 
injections priok to repository treatment affected the clinical results. There 
were 62 per cent satisfactory results in the transitional group and 69 per cent 
satisfactory results in the primary treated g@roup, 

Table TIL is a summery of the clinieal results of ragweed repository treat- 
ment, 


Tacie III. Sta wary or ChintcaL RESULTS OF RAGWEED REPOSITORY THERAPY 


RAGWEED RePOSITORY RX (1960) 103 PATIENTS ) 


CLINICAL RESULTS 


SATISFACTORY UNSATISFACTORY 
(65-L00Q% ) (0-65 % )- 

Total repository Rx 

(108 patients ) O09 % 30% 
Multivisit Rx 1959 (72 patients) TOG 30% 
Repository Rx 1960 (72 patients ) 64% 30% 
Dosage 

2,000-8,500 U, 64% 36% 

3,500-5,000 U. 675 ane, 
Type of emulsion 

B (33 patients ) O7T% 33% 

I, ( 5 patients) O0% LOY, 

HS (30 patients ) O62% 38% 

W «(35 patients ) OSG B32, 
Conjunctival threshold test 

10-320 UL (31 patients ) 64% 36Y% 

640-10,240 U. (26 patients ) T3% Ge 

> 10,240 UU, (45 patients) O2% dSY% 
Primary patient (40 patients) ON, 31% 
Transitions) patient (63 patients) 62% 38% 


DISCUSSION 


Reports of clinical success with repository therapy of rasiweed pollinosis 





vary with different workers. Lovetess> reported 70.6 per cent satisfactory 
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results. Brown'? ' reported excellent relief of symptoms in over 90 per cent 
of patients. Friedlander™ had SO per cent success and Dworetzsky' with 
lower doses (200 to 1,500 U.) had 60 per cent satisfactory results. Reports ot 
placebo emulsion studies also vary greatly.  Dworetzsky' reported 65 per 
cent satisfactory results from placebo treatment. Arbesman'® divided his 
patients into three groups with the following comparative results: multivisit 
aqueous treatments gave 61 per cent satisfactory results, repository injections 
in a second group gave TO per cent satisfactory results, and placebo emulsion 
in a third group eave 61 per cent satisfactory results. Loveless> gave 51 pa- 
tients who were allereie to ragweed alternate courses of repository and placebo 
injections over a period of 8 years. The patients treated with ragweed emulsion 
gave $9.5 per cent satisfactory courses in contrast to the placebo treated pa- 
tients who gave 44.2 per cent satisfactory results. Loveless> reported S18 per 
cent satisfactory courses with the more traditional multivisit treatment. Thus, 
at the present time, great variations exist reeardine the effectiveness of re- 
pository therapy, multivisit aqueous treatments, and placebo emulsion injec- 
tions. 

The elinical results in this study were graded as satisfactory (65 to 100 per 
cent relief of symptoms) or unsatisfactory (0 to 65 per cent relief of svmptomnis ). 
There were 103 patients treated with ragweed emulsion administered in one to 
three injections 245 months before the 1960 ragweed pollinating season. The 
results were satisfactory in 65 per cent of the patients. The results of 72. pa- 
tients who received multivisit aqueous treatment in 1959 were compared with 
emulsion therapy in the same patients the following vear. There were 70 per 
cent satisfactory courses with the more traditional form of therapy in 1959 and 
64 per cent satisfactory resulis from repository treatment in 1960. The slight 
difference does not appear to be important s‘atistieally. No placebo emulsion 
injections were given. For a better evaluation of the results of repository and 
aqueous treatments, it is unfortunate not to have placebo studies, 

The therapeutic dose of ragweed emulsion varied from 2,000 to 5,000 U. 
An attempt was made to correlate the relationship between dosage and ¢linical 
results. Dosages of 2,000 to 3,500 U. gave 64 per cent satisfactory results; 
dosages of 3,500 to 5,000 U. eave 67 per cent satisfactory results. 

There were four emulsions emploved for ragweed repository treatment : 
Emulsion lL. was made according to the technique of Loveless,> Emulsion B was 
made following Brown's instructions,!? and Emulsions IIS and W were supplied 
by different commercial laboratories. Satisfactory results ranged from 60° to 
68 per cent with the four types of emulsions. Clinical results were independent 
of the type of emulsion used in this study. The type of oil and the relative 
proportions of the various ingredients seemed to be unimportant in the end 
results. 

The clinical results were analyzed in relation to the pretreatment con- 
junctival threshold levels. Patients with conjunctival threshold tests 40° to 
320 U./e.e. gave 62 per cent satisfactory results; 640 to 10,240 U./e.e. gave 75 
per cent satisfactory results; and thresholds of greater than 10,240 U./e.e. gave 
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62 per cent satisfactory results. The degree of hyper- or hyposensitivity as 
shown on preliminary testing seemed to bear no relationship with response to 
therapy. 

No important difference in clinical results could be found in patients who 
had received multivisit aqueous injections in the preceeding months before depot 
therapy and those who had not been given any aqueous treatment in the previous 
year. No study was made on the optimum interval of time between repository 
injections and onset of pollinating season. All depot injections were given 
approximately 214 months before the pollinating season. 

The incidence of systemic reactions following repository therapy varies 
ereatly amone the different investigators. Brown! reported this to be less 
than 1 per cent; Loveless* noted 5.2 per cent reactions; Furstenberg!’ in a ¢o- 
operative study stated that 21 of 23 participating physicians reported consti- 
tutional reactions. In this ragweed study, there were 103 patients treated with 
repository injections. There was an ineidence of 16 per cent constitutional 
reactions. Ilowever, 13 per cent were very slight and were elicited only after 
careful questioning. There were 3 per cent svstemie reactions which were 
moderate to severe. Most of the reactions occurred in patients with pretreatment 
conjunctival threshold levels of 360 U./e.e. and lower. Tfowever, a small per- 
centage of reactions occurred in patients who tested less sensitive. 

The type of emulsion did not seem to be the determining factor in systemic 
reaetions. Reactions occurred with Emulsions B, L, HIS, and W. 

There has been a great deal of confusion regarding the importance of 
droplet size in preventing systemic reactions, Hmulsien B contained droplets 
of 1» and not more than 1 larger droplet (2 p in size) every 20 to 40 high- 
power fields. Nevertheless, one of the more severe reactions occurred after the 
administration of 850 U. of Emulsion B in a patient who was hypersensitive 
on preliminary testing. Emulsion IIS showed a similar excellent microscopic 
appearance when it was first received. Sheht asthma occurred 2 hours after 
1,500 U. of a fresh bateh of Emulsion HS in another patient who had tested 
hypersensitive. A third patient was less sensitive on preliminary testing with 
a conjunctival threshold of 1,280 U./e.e. She had been given 1,500 U. which 
was followed 5 days later by an additional 3,500 U. It was the second injection 
which gave the systemic reaction. The emulsion used was from a week old 
bateh of Emulsion IIS. This had shown an over-all microsecopie picture of 1 p 
but contained, in addition, one larger droplet (3 p in size) every second high- 
power field. Other patients received repository therapy on the same day and 
from the same batehes of emulsion as the aforementioned 3 patients without 
having systemic reactions. It would appear that factors other than or in ad- 
dition to the microscopic presence of a few larger droplets cause systemic 
reactions. 

Systemic reactions which occurred after repository therapy were different 
from those which occurred after aqueous injections. “They oceurred 1 to several 
hours after the injeetion. Most reactions were mild and fleeting but 1 patient 
in this study had a more severe and prolonged reaction which lasted for several 


days. 
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After patients received their repository treatment, they were seratch tested 
with the same emulsion. Approximately 20 per cent of the patients had positive 
scratch emulsion reactions, One half of these patients had mostly very mild 
systemic reactions. Ilowever, on analyzing all the systemic reactions, one half 
had shown positive serateh reactions, and the other half had not. Thus, the 
scratch test with the treatment emulsion did not prove a completely reliable 
test in detecting systemic reactors. 

There are two frequently used tests in the preliminary testing of allergic 
patients, the puncture and the intracutaneous method. A third test which is 
less commonly employed is the conjunctival threshold test. In comparing the 
sensitivity of the three tests, the intracutanecous test is more sensitive than the 
conjunctival threshold test, and the latter is more sensitive than the puneture 
test. There is great overlapping present in the end results obtained from these 
three tests.°° For example, what one investigator considers as a ‘*Class AA” 
hypersensitive patient as obtained from the intracutaneous technique, another 
allergist, using the conjunetival threshold test, would consider in the ‘*Class B 
or ©” category. Further confusion is found in comparing the end points in 
the puncture and conjunctival threshold test. A patient who reacts with a 
reaction on puneture test (Class A) might give end points on conjunctival 
testing from 80 to greater than 10,240 U./e.e. (Class B through Class (). The 
conjunctival threshold test elicited a clear-eut, reliable, and reproducible end 
point. While a small percentage of systemic reactions occurred in the hypo- 
sensitive testing group, the greatest proportion of systemic reactions were found 
in patients with conjunctival thresholds below 320 U./e.e. Most of the systemic 
reactions which occurred in this study were mild, possibly because the thera- 
peutie dose was divided into three parts separated by several days in_ the 
hypersensitive-testing patients. It is not known how much more severe the 
reactions would have been if the full dose had been given in one injection! 
Great aid and information can be derived from the conjunetival testing teeh- 
nique in emulsion therapy. [Ht is the aim of all physicians to provide the greatest 
benefit with the minimum of danger. Reaetions can and do occur with repository 
treatment. While the conjunctival threshold test may not be able to foreshadow 
all systemic reactions, if we are alerted to the majority of these labile patients, 
then the extra time involved is most worth while. 

Brown" reported an absence of immediate loeal reactions after repository 
injections. Loeal erythema and minimal swelling were present in 50 per cent 
of the patients in this series. This was usually minimal and of little or no ¢on- 
eern to the patient. However, there were 2 patients (2 per cent) who had 
delayed local reactions which warranted medical attention. One patient had 
allergie swelling from the shoulder to finger tips for 72 hours after repository 
therapy. A second patient had swelling, tenderness, and reddish blue discolora- 
tion of the arm persisting for several weeks. Local abscesses have been reported" 
but none occurred in this series. Subcutaneous pea-sized nodules were found in 
3 per cent of the patients + months after therapy. They caused some concern 
to the patients as well as to the doetor. Loveless'® however, found that these 


nodules disappear within a vear. 
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In summary, the ¢linieal results of repository therapy are essentially the 
same as the more traditional multivisit form of treatment. It can be ad- 
ministered in one or a few injections. The disadvantages are the occurrence of 
systenie reactions (3 per cent), delaved local reactions (2 per cent), and sub- 


cutaneous pea-sized nodules (4+ per cent) 4+ months after therapy. 


CONCLUSIONS 


There were 103) patients treated with one to three injections of ragweed 
emulsion 214 months before the ragweed pollinating season. Four different’ 
types of emulsions were used—B, L, TIS, and W. Repository therapy gave 65 
per cent satisfactory results. Multiple visit aqueous treatment gave 69.6) per 
cent satisfactory results in the previous vear. No placebo emulsion studies were 
performed. Repository doses varied between 2,500 to 5,000 U2 The clinical 
results appeared to be independent of the desage within this therapeutic range 
and the type of emulsion used. The response to therapy was independent of 
pretreatment conjunctival threshold level. There was no difference ine the 
clinical course between primary and transitional patients. 

The systemic reaction rate was 16 per cent (17 patients). Sheht or minimal 
reactions were present in 13 per cent. They were usually elicited only after 
eareful questioning. Moderate to moderately severe reactions occurred in 3 
per cent. Systemie reactions tended to be delaved in onset and more prolonged. 
The conjunctival threshold test was a valuable test, but was not infallible in 
foreshadowing possible systemic reactors. Uniform droplets ino the emul- 
sion below the size of 1 a did not insure against systemic reactions, nor did the 
presence of a few larger droplets (2-15 ~) every high power field necessarily 
cause reactions. 

Seratch testing with the emulsion was not a completely reliable @uide in 
predicting systemice reactions. Delayed local reactions at the site of injection 
occurred in 2 per cent of the patients. Subeutaneous pea-sized nodules at the 
site of the injection were present 4 months after repository treatment in + per 


cent of the patients. 
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CONTACT SENSITIVITY IN MICE 


Alfred J. Crowle, Ph.D., and Clarice M. Crowle, M.A., Denver, Colo. 


FF" MANY YEARS, on the basis of results from some direet experimentation, 
mice have been thought to develop delayed hypersensitivity poorly, if at all. 
On the contrary, larger laboratory animals and man have been found to develop 
it quite readily, and, consequently, almost to complete exclusion of the mouse, 
these have been the subjects for experiments on this type of allergy. Nearly 
all information on delayed hypersensitivity and on a particular form of it, 
contact sensitivity, has been obtained by the use either of human volunteers or 
of guinea pigs; necessarily, it is biased toward occurrences in these two subjects 
specifieally. Important species differences in the characteristics and, perhaps, 
the mechanisms of the general phenomenon of delaved hypersensitivity are 
known to exist.' For example, pure delayed-type skin hypersensitivity is 
induced readily in man or guinea pigs, but it is not easily induced in rabbits 
Without the complication of a simultaneously occurring immediate hypersensi- 
tivity.' Apparently, contact sensitivity to simple chemicals, while easily pro- 
voked in man and guinea pigs, has never been elicited in rabbits.t In passive 
transfer experiments, many more Ivmphoid eells from hypersensitized donors 
are needed to transter delaved hypersensitivity in the lower animals than in 
man.” A ‘‘transfer factor’? eapable of transferring delaved hypersensitivity 
from one human being to another can be leached from human leukoeytes, but, 
to date, discouraginely little success has been achieved in utilizing anything 
but living cells for passive transfers in animals. Even when indueed, passively 
transferred delaved hypersensitivity in guinea pigs or rabbits seems to last 
only for a few days, whereas in man it lasts for months or vears.? Species 
disparity also is clear regarding the effects of hormones on homograft reactions, 
themselves a form of delaved hypersensitivity; the abilities of ACTIL and of 
cortisone to prolone the life of transplanted tissue, presumably by depressing 
allergic reactions, vary from species to species and are nil in human beings.’ 
If, then, for no other reason than to broaden general information on delayed 
hypersensitivity, experiments performed direetly on this type of allergy in the 
mouse are worthy. However, they also can be justified beeause they provide 
models for experiments whieh have the advantages of using an animal species 
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of small size and ready proliferation available in several different highly inbred 
strains, which has been utilized so suecessfully for analyzing the homograft 
reaction. Considering these factors, then, and encouraged by our previous 
success in devising ways to study delayed hypersensitivity to protein allergens 
in mice,’> we attempted to elicit in these animals contact sensitivity to a simple 
chemical and, having succeeded,’ have begun to examine and characterize this 
allergy. Herein we present details from some of our experiments. 


MATERIALS AND METHODS 


JLice.—Female Cl-1 white mice, 4+ to 6 weeks old, purchased from Carworth 
Farms (New York) were used, the individual groups averaging 10° animals 
each. These mice were maintained on water and Roekland Mouse Diet. 

Drugs.—1-Chloro-2,4-dinitrobenzene (Kastman Oreanie Chemical 101*) 
served as chemical allergen; it was dissolved for both sensitization and chal- 
lenge in reagent grade acetone. Four different drues were studied for effects 
on mouse contact dermatitis. One is the antihistamine tripelennamine hydro- 
chloride.t Two others have potent antiserotonin activity. One, ealled SA-87,£"" 
is N-p-ehloro-benzylhydryl-N’-methyl-homo-piperazine dihydrochloride. In ad- 
dition to its antiserotonin activity, it also is a potent antihistamine, has mild 
anti-acetvleholine activity, bronchodilator activity, antifibrillatory and coronary 
dilator activity, and can exert a certain degree of central stimulation.'" The 
second antiserotonin, UML-491,.8 is l-methyl-p-lvsereie acid butanolamide tar- 
trate."' Aside from its antiserotonin activity, it is said to enhanee the effeets of 
antihistaminies, although apparently not itself having antihistaminie activity. 
The fourth drug used in the present studies has many aetivities but among 
these, and of foremost interest to our experiments, is its proved depressing 
effeet on delayed hypersensitivity skin reaetions in mice. This drug is corti- 


I] 


sone aectate, marketed as the saline suspension, Cortone acetate.|| 

Sensitization and Challenge—aAs a consequence of preliminary experimen- 
tation, we have adopted the following methods for sensitizing and challenging 
mice in our eontaet sensitivity experiments. 

Inconsistent results developed from simply allowme a small drop of 1I- 
chloro-2,4-dinitrobenzene (CDNB) solution to fall upon the shaved skin of a 
mouse, either for sensitization or challenge, because such a drop will spread 
in an irregular and inconsistent pattern over skin areas of differing size from 
animal to animal. Consequently, we employ cireular Plexiglas templates, such 
as shown in Fig. 1, both to sensitize and to challenge miee. When one of these 
is held firmly against shaved skin, as shown in Fig. 2, it limits the spread of 
CDNB solution to the area covered by its orifice, so that a sharply defined 
spot of skin, which is the same from mouse to mouse, is exposed to chemieal. 


*Distiflation Products Industries, Rochester, New York. 
*+Pyribenzamine, Ciba Pharmaceutical Produets, Summit, New Jersey. 
<Supplied by Abbott Laboratories, Chicago, Illinois. 

§$Donated by Sandoz Pharmaceuticals Division, Hanover, New Jersey. 
|!Merck Sharp & Dohme, Philadelphia, Pennsylvania. 
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CROWLE AND CROWLE 


Hypersensitization proceeds as follows. Forty-eight hours before a mouse 
is treated with CDNB, a large area of its flank skin is clipped and then dry- 
shaved with a razor blade. This pre-shaving is desirable to allow the skin to 
recover from the irritation of shaving, sinee compounding this irritation 
with those of aeetone swabbing and application of CDNB results in’ sealing 
of the skin. The mouse to be treated after pre-shaving is anesthetized lightly 
with ether vapor and taped to a flat surface to make the skin taut on its shaved 
flanks (Fig. 2). This shaved area is wiped onee gently with a small acetone- 
soaked cotton swab to remove superficial body lipids and then air-dried. Next, 
the template is positioned in the center of the shaved area and held there firmly 
while three drops of 0.125 per cent acetone solution of CDNB are delivered 
into its orifice from a 20-gauge needle (Fig. 2); this volume is approximately 
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Fig. 1—Top and side views of Plexiglas templates used to hypersensitize and to skin 

test mice with acetone solutions of CDNB. The template with the larger loop, seven times 
the area of the smaller, is employed for hypersensitization. Both types of loop are offset from 
handles, as shown in the side view, to prevent acetone solution of CDNB from running out 
from under them along the handles by allowing application of pressure with them to a more 
restricted portion of mouse skin. 
0.03 ml. Immediately afterward, a gentle jet of air is directed from an air 
hose upon the area to evaporate the acetone while the template still is held in 
place. Finally, the template is withdrawn, and the mouse is untaped and 
returned to its cage. 

This sensitization procedure is meant to apply a maximum quantity of 
allergen over enough skin area so that it will cause very little damage to the 
skin, in comparison with the damage which results when a smaller area is 
utilized, and so that the animals will be more effectively sensitized. No par- 
ticular portion of the treated skin will be exposed to more allergen than is 
used for the challenge (skin-test) dose of the same concentration, which itself 
was selected as the largest one which is tolerated by the skin without causing 


frequent false-positive reactions. Originally, we emploved the same small 
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template for both challenge and sensitization, but, when we found that hyper- 
sensitivity occasionally was induced only poorly and somewhat variably after 
such treatment, we began using a larger template (Fig. 1) whieh exposes ap- 
proximately 6.6 times as mueh skin area and consequently ean be used with a 
correspondingly larger volume of CDNB solution. 

Our skin-testing procedure is the same as that which we used for sensiti- 
zation except that, as we have intimated, we employ the smaller template shown 
in Fig. 1.) The orifice of this template exposes a cirele of skin 4+ mm. in 
diameter upon which 0.004 ml. of 0.125 per cent CDNB acetone solution is 
delivered as a single drop from a 30-gauge needle. Since the drop must be 
applied to unirritated healthy skin to avoid nonspecific inflammation, as in 
sensitization, we pre-shave mice to be tested 48 hours before testing. The 
shaving must be close, for hair bristles can impede the funetion of the template 
in limiting spread of the applied drop to a uniform skin area from mouse to 


Petes isteny 





Fig. 2.—Method of applying CDNB solution to the skin of an immobilized mouse through the 
loop of a template. 


mouse. Shaving is best accomplished by first removing most hair with electrie 
clippers and then using a sharp razor blade against the direction of hair growth 
and on taut skin. 


Reaction Readings.—Contact dermatitis reactions in mice almost never are 
accompanied by obvious erythema. Ifenee, our primary readings are measure- 
ments of the palpable diameter of skin inflammation (edema and/or induration ) 
made along its longest axis. We use vernier ealipers both for this measurement 
and for a second one of the thiekness of skin whieh the reader picks up 
vently at the reaction center. The magnitude of skin reactions, judged from 
this second measurement, does not consistently parallel that assessed = by 
diameter measurements, for mice can develop broad, flat reactions, or narrow, 
thick (deep) ones. Consequently, both measurements are worth making be- 
cause of their somewhat different meanings. Our measurements of skin re- 
action diameter are made to the nearest millimeter, + 1 mm., and our thickness 
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measurements to the nearest tenth of a millimeter, + 0.3 mm. Normal mouse 
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skin feels uniformly flat and, of course, provides no diameter reading.  Ilow- 
ever, a measurement of thickness ean be made. This ranges between 0.8 mm. 
in voung mice to 1.4 mm. in mice 3 or 4 months old. Oceasionally, undue 
irritation of the skin from shaving or small injuries from one cause or another 
will cause thickening of the skin which usually is temporary but occasionally 
is permanent, and which can lead to misinterpretation of results unless it is 
recognized. 

In addition to measurements of reaction diameter and thickness, we also 
record the presence or absence of skin necrosis. This third reading more often 
correlates with the second than the first, in that it is most likely to accompany 
deep reactions rather than flat ones. Usually, this necrosis is superficial. The 
affected skin becomes stiff, turns brown, and eventually flakes off, generally 
without leaving an open sore (see illustration, reference 9, p. 152). 


EXPERIMENTS AND RESULTS 


Development of the Skin Reaction.—Mice which have been hypersensitized 
to CDNB and then are skin tested with it appear to develop both immediate and 
delaved types of dermal reactions, that is, reactions due to humoral and to 
cellular antibodies, respectively. Differentiating these two types of reaction 
in the mouse seems to us to be in some ways more difficult than comparable 
differentiation of immediate and delayed types of dermatitis indueed by protein 
allergens.”;* The skin reaction in mice with both types of hypersensitivity 
to a protein appears first as an edematous (soft) swelling, beginning to be 
distinguishable from the bleb of injection, and nonspeeifie swelling that this 
eauses, Within 1 to 2 hours after the skin test has been performed. This 
edematous swelling, due to reaction between antigen and humoral antibodies, 
reaches a maximum in approximately 3 hours, and then quiekly recedes. 
Approximately 6 hours after intradermal antigen injeetion, affected skin  be- 
gins to develop an indurated swelling which is apparently due to reaction 
between antigen and cellular antibodies. This inflammation broadens and 
deepens slowly, attaining a maximum diameter 8 to 12 hours after the skin 
test. Central necrosis begins to develop about this time, but its ineidenee in 
a given group of mice usually is greatest about 48 hours after skin testing. 
The immediate hypersensitivity phase of these reactions to protein allergens in 
mice often is severe enough to result in petechiae, and when neerosis develops 
it usually is deep enough to be visible as mueh as a week after intradermal 
injection of the antigen. Erythema is not seen. 

The following experiment shows that although the over-all tempo of de- 
velopment of contact dermatitis reactions in mice hypersensitized to CDNB 
very closely resembles that of the skin reaetion in mice hypersensitive to pro- 
teins, differences exist, perhaps reflecting contrasts in the way allergen is ap- 
plied to the skin and in the depth and breadth of skin affeeted. For example. 
no clear temporal break oeeurs between the appearance of immediate (edema- 
tous) and delayed (indurated) reactions to CDNB in mice, these apparently 
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blending into one another, Petechiae never have been observed in hypersensitive 
mice tested with CDNB. Necrosis is more superficial in the contact dermatitis 
reaction than in tubereulin or similar protein-indueed reactions. 

Miee employed for this experiment were hypersensitized to CDNB with 
two exposures, through the large Plexiglas template, given a week apart and 
on the same side of the animal, so that tests could be applied to an area of 
skin not previously exposed to chemical. Skin tests were performed on 10 
of these mice as well as on 10 unsensitized control mice 14 days after the 
second sensitizing treatment, and dermal reactions were read and averaged at 


various intervals as shown in Fie. 3. 
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Hours After Skin Test 

Fig. 3.—Tempo of development of the CDNB-induced contact dermatitis reaction in_ mice. 
Hypersensitized and normal (unsensitized) mice were skin tested at the same time, and then 
their skins were observed for reactions at intervals indicated in the graph. Bars in this 
eraph indicate percentage of hypersensitized mice showing skin necrosis 12, 24, and 48 hours 
after skin testing. 

The results in this figure show that some specific reaction to CDNB ean 
he distinguished in hypersensitized miee as early as 1 hour after skin testing, 
and that this immediate hypersensitivity reaction rises abruptly and probably 
peaks about 3 hours after testing. This reaction is predominantly edematous 
hut also seems to be accompanied by some induration. The delayed hyper- 
sensitivity phase of dermatitis observed in this experiment arose more quickly 
than we expected from our previous experiments with mouse delayed hypersen- 
sitivity to proteins, and thereby seems to have obseured the phase of diminished 
reaction which we commonly regard in our experiments with protein antigen 
to signify the ending of immediate and beginning of delayed reaction. Thus, 
although a small dip in mean reaction diameter is evident at the 4-hour read- 
ine, numerically this is quite small and is followed rapidly by the initial stages 
of the delayed hypersensitivity reaction: the edema of the first reaction blends 
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into the induration of the second. This second reaction reaches its maximum 
Within 2 or 5 more hours, at approximately 6 hours after skin testing.  There- 
after, induration diameter decreases very little until after the 24-hour readine; 
by the 48-hour reading it is considerably smaller and, although not shown in 
Bie. 3, is likely to have become undetectable 3 days after testing. As the bar 
eraph portion of Fig. 3 shows, whereas induration peaks in less than 12 hours 
after testing, the incidence of necrosis reaches a maximum later, by the 24-hour 
reading, That it is so superficial is documented by the abrupt fall in this in- 
cidence of detectable necrosis within the following 24 hours. ' 

For the delaved hypersensitivity aspects of our research on mouse contact 
sensitivity, we most often employ the 24-hour reading. To indicate how individ- 
ual mice in a group react at this interval after skin testing, we supply, in 
Table I, readings made for both hypersensitized and normal control mice at 
24 hours for the experiment shown in Fig, 3.) These are typical readings; thus, 
we do not find it unusual to encounter 1 or 2 mice in a group of 10 unsensitized 
control animals that show a reaction indistinguishable from those seen in al- 
lergie mice, but, on the other hand, seldom do more than 1 or 2 unsensitized 
animals react in this manner. Reaction diameter among individual hypersensi- 
tive mice varies less in these CDNB experiments than it has in our experiments 
with protein allergens, especially regarding reaction maximums. No reaetion 
in Table I exceeded 7 mm. in diameter and, among the 10 allergic mice employed, 
8S had exactly this reading. We attribute this uniformity to use of a template 
for applying the skin test; this not only inereases the reprodueibility of our 
testing procedure but, as we shall explain more fully below, probably sets an 
upper limit on potential reaction diameter, 


TABLE I.) Contract DERMATITIS REACTIONS IN TNbDIVIDUAL Mick 24 Hr. AFTER EXPOSURE TO 
THE ALLERGEN CDNB 


HYPERSENSITIZED | NORMAL 
DIAMETER THICKNESS DIAMETER THICKNESS : 
( MOL. ) (€M.) NECROSIS (AEM...) ( MM.) NECROSIS 

7 1.8 + - mn 

ri Lee + 7 1.7 

5 ld = n 

7 3.3 + _ n - 
6 iD + n ~ 
c 1.6 + - n 

7 2.4 + ~ n 

7 3.0 4 -_ n 

if Za + _ n - 
7 2.4 + 6 2.0 of. 


*Normal skin thickness is indicated by the letter ‘n’’?:; in mice of the age employed in 
this experiment, normal skin thickness ranges between 0.9 and 1.2.0 mm. 

Drug Experiments.—In previous experiments with delayed and immediate 
hypersensitivity to tubereuloprotein, we have shown that reactions caused by 
these two types of allergy can be differentiated in mice, among other ways, by 
their respeetive sensitivities to depression by the drugs cortisone and tripelenna- 
mine. Thus, while cortisone depresses both types of reaetion, tripelennamine, 
an antihistaminie, depresses only that caused by immediate hypersensitivity. 
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Although this differentiation by drug action is largely empirieal, at present, 
our experience in other unpublished mouse experiments has been that it is 
reliable. 

Serotonin (5-hydroxytryptamine) probably plays an important causative 
role in the immediate hypersensitivity reactions in the mouse, apparently being 
more of a foree in this than histamine.'* ' Its connection, if any, with the 
mechanisms of delaved hypersensitivity skin reactions is unknown, not only 
for mice but also for other species of animals. Therefore, the following experi- 
ments are meant not only to test the effects of four drugs against mouse contact 
dermatitis, but also to find whieh is effective in obtaining basie information on 
the mechanisms of both immediate and delayed hypersensitivity reactions to 
drues in miee, 

Tables IT and Il 


Test mice for these experiments were hypersensitized to CDNB in essentially 


summarize data from five experiments of this sort. 
the same way as deseribed for the preceding experiment, and all were verified 
allergie by preliminary skin testing. The drugs cortisone and tripelennamine 
were administered according to the protocol used previously with success in 
mouse experiments on tubereulin allergy. That is, 0.14 me. of tripelennamine, 
in O.1 ml. physiologie phosphate buffer at pll 7.4, was injected subcutaneously 
30 minutes before skin testing and then 16, 24, and 40 hours later, while 1 me. of 
cortisone was administered intraperitoneally in 0.2 ml. of buffer 30° minutes 
before skin testing and once again immediately after the 24-hour reading. 
During experiments using these two drugs, the pharmacologie activity of batehes 
emploved was verified in mice with tuberculin allergy and skin tested with 
tubereuloprotein. For Experiment I of Table I], 10 animals from each group 
of two eages. of hypersensitive test mice were subdivided into groups of 5 
miee each, 1 treated and the other not. Ilowever, for Experiment IL and in 
the experiments of Table III, each group of animals consisted of 10 individuals. 


EFFECTS OF TRIPELENNAMINE AND OF CORTISONE ON THE CONTACT DERMATITIS 
REACTION IN Mick TO CDNB 


MEAN REACTION DIAMETER ( MM.) 


TABLE TT. 





EXPERIMENT GROUP DRUG TREATMENT 2 HR. 2+ HR. 

I Hypersensitive—l — Cortisone 5.0 1.4 
ILypersensitive—1 None 7.4 8.8 
Hypersensitive—2 — Tripelennamine 6.2 11.6 
Hvpersensitive—2 None 6.8 11.4 

Unsensitized None 1.6 0.5 

II Hypersensitive—8 — Cortisone Sel 4,1 
Hypersensitive—3 Tripelennamine 3.9 6.4 
ILypersensitive—3 None 4.9 6.9 

Unsensitized None 23 0.4 


We used the drues SA-97 and UML-491 (the antiserotonins) in the largest 


quantities compatible with the physical well-being of treated mice. 


By coinei- 


denee, the dose for each was determined, by preliminary experimentation, to 


be 1 me. dissolved in 0.1 ml. buffer and injected intraperitoneally. 


Although 
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this dose was apphed in Experiments I and II and, for SA-97, also in Experi- 
ment II], our original supply of UML-491 was exhausted by the first two 
experiments and a second batch was utilized for the third. The first injection 
ot this batch proved it to be too toxic (inducing profound lethargy and extreme 
hypothermia in all mice injected) and so the second and third injections of 
UML-491 for this experiment consisted each of 0.5 me. instead of 1 me. 
Injections of these two drugs were given 30 minutes before skin testing, 1 hour 
before the 24-hour reading, and 1 hour before the 48-hour reading. 


TABLE ILI.) Errecrs or UML-491, oF SA-97, AND OF TRIPELENNAMINE ON THE CONTACT 
DERMATITIS REACTION IN MICE TO CDNB 


MEAN REACTION DIAMETER ( MM.) 


EXPERIMENT | GROUP DRUG TREATMENT 2 HR. 24+ HR. 

I HLvpersensitive UML-491 1.3 3.5 
Hypersensitive SA-97 0.8 0.8 
Hypersensitive None 2.8 4.7 
Unsensitized None 1.8 0.9 
II ILyvpersensitive UML-491 0 oa 
ILypersensitive SA-97 0 2.4 
HLypersensitive None Oe (Gl 

Unsensitized None 1.6 0 
11 ILvpersensitive Tripelennamine Bop 6.0 
Hypersensitive UML-491 0 6.2 
Hypersensitive SA-97 0 3.2 
ILypersensitive None 4.3 6.5 
Unsensitized None eo 1.3 


The data in Tables IL and IIT show that immediate and delayed hypersensi- 
tivity reactions of mouse skin to CDNB ean be depressed by one or another 
of the drugs emploved. Ilowever, the drug effeets obtained with the contact 
dermatitis reactions have not all proved to be predictable on the basis of our 
previous work with protein allergens in mice, For example, the depressing 
effect of tripelennamine upon protein allergen immediate hypersensitivity skin 
reactions is weak but definite. By contrast, this drug appears to be impotent 
against the immediate phase of contact dermatitis. Although cortisone readily 
depresses both immediate and delaved skin reactions in mice to tuberculo- 
protein, unexpectedly, but like tripelennamine, it, also, appears to be helpless 
against immediate hypersensitivity reactions to CDNB. However, it is mod- 
erately effective against the delaved reactions. 

Particularly interesting is the clear differentiation between immediate and 
delayed phases of contact dermatitis achieved by UMEL-491 treatment. Since 
the pharmacologie activity of this drug is mostly that of an antiserotonin and 
since its only other known activity (antihistamine potentiator) probably has 
little effect in’ these experiments, if the results with tripelennamine are 
considered, this sharp differentiation suggests (1) that serotonin or some 
derivative of it is the prime agent in the development of immediate hypersenst- 
tivity skin reactions to a simple chemical in the mouse, and (2) that serotonin 
is not an essential factor in the genesis of reactions of delaved hypersensitivity 
dermatitis in the mouse to CDNB. 
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Because SA-97 also is a potent antiserotonin, one might expect from the 
effects Just discussed of UML-491 that this drug, too, would inhibit the im- 
mediate phase of CDNB dermatitis; and, indeed, it does. Nevertheless, none 
of its known properties suggests that it should have a marked inhibiting effect 
on the delayed hypersensitivity phase of this dermatitis. Yet its effect on this 
is equal or superior to that of cortisone. 

Ilowever these results may be interpreted after more is learned about the 
effeets of these drugs on contact dermatitis, they at least suggest a convenient, 
practical method for differentiating immediate and delayed aspects of contact 
dermatitis in mice based on the apparently highly specific effeet of UML-491. 


Passive Transfer Expertments.—Despite the fact that immediate and de- 
laved hypersensitivities to a given allergen usually can be distinguished from 
each other by several methods, such as by the use of appropriate inhibiting 
drugs as shown above, the most trustworthy criterion presently available for 
this purpose depends upon the idea that each is due to a different type of 
antibody, one commonly found circulating freely in the plasma and the other 
apparently attached to lymphoid cells, blood leukocytes, and other types of 
cells related to the reticuloendothelial system. Thus, if a hypersensitized animal 
simultaneously has both types of allergy, each can be separated from the other 
and identified by appropriate passive transfer experiments. Serum obtained 
from the allergic animal and injected into a normal one temporarily confers 
upon the latter mouse immediate but not delaved hypersensitivity; lymphoid 
cells transterred from the allergic to a normal animal give the recipient a 
temporary delayed hypersensitivity but not an immediate one. We have recently 
shown that this classic method of differentiation, so useful in man and in the 
Consequently, we 


Ss 


larger laboratory animals, can also be employed in mice." 
now have used it to analyze mouse contaet sensitivity to CDNB. 

Donors, verified hypersensitive by skin tests usually performed a week 
preceding their use, were anesthetized lightiv with ether vapor and bled out 
from severed armpit vessels. Their bloods were pooled and used as a souree of 
serum for passive transfer. Immediately after each mouse was exsanguinated, 
its thoracie cavity was breached, and the thymus gland was removed and 
placed with others, similarly obtained, in Tyrode solution kept at 37° CC. When 
enough donors had been sacrificed to provide the required quantity of thymus 
tissue, the solution in which these glands had been pooled was poured off and 
then replaced with fresh solution at the same temperature, and these were 
eround briefly and gently in a Ten Broeck tissue grinder, centrifuged at 500 9, 
resuspended in an appropriate volume of warm Tyrode solution, and injected 
intraperitoneally into recipient mice, as detailed in previous publieations.* > 
or suceesstul transfer in experiments of this type performed so far, we have 
found it essential to use a quantity of thymus cells such as is obtained from 
at least twice the number of donors as there are recipients. In the first two 
of the following three experiments, each recipient mouse received the equivalent 
of 0.006 ml. of packed thymus cell homogenate (approximately 15 = 10° eells) 
within 114 hr. after these cells were obtained from donors. Injected suspensions 
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consisted mostly of individually suspended thymocytes, 90 per cent of which 
were alive, according to an eosin viability stain'! and a modification of this in 
which we used Evans blue dye. Recipients of the third experiment each re- 
ceived the equivalent of 0.009 ml. of packed cells. 

In each experiment, the thymus cell suspension was injected 48 hours before 
recipients and appropriate controls were skin tested. On the other hand, donor 
serum was injected, also intraperitoneally, 24 hours before skin testing. = In 
the two experiments with regard to passive transfer of delayed hypersensitivity 
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Experiment 


Fig. 4.—Bars showing proportion of mice in three different passive transfer experiments 
developing skin reactions exceeding 2 mm. in diameter 24 hours after skin test with CDNB. 
The first two experiments include groups of normal mice and of recipients of thymocyte cells 
or serum obtained from hypersensitive donors; the third experiment has only cell recipient 
and normal control groups. 
in which it was used, 0.4 ml. of serum from hypersensitized donors was injected 
into each recipient; that is, its volume equaled nearly half the natural supply 
of serum in a mouse, 

The 24-hour readings from these three passive transfer experiments are 
presented in Fig. + in terms of the percentage of mice in each group showing a 
skin reaction diameter exceeding 2 mm. in diameter, that is, developing a 
reaction. Evidently, the hypersensitivity to CDNB = responsible for contact 
dermatitis in mice measured 24 hours after performance of a skin test can be 
passively transferred with thymocytes and therefore is of delaved (cellular 
antibody) type. However, the results also suggest that although such transfer 
succeeded by the methods employed, it was not very efficient. Thus, the mean 
diameter of reactions in recipients was at best seareely half that commonly 
seen in actively sensitized mice, Moreover, only slightly more than half the 
recipients were regularly rendered hypersensitive. The presumed identification 
of non-humoral antibodies as being responsible for the delayed phase of mouse 
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contact sensitivity permissible on the basis of these experiments is corroborated 
by our failure, as Fig. 4 shows, to achieve significant passive transfer with 
massive quantities of donor serum. 

The drug studies, particularly those in which UML-491 was employed, 
have indicated that mouse contact dermatitis has two phases effected by dif- 
ferent mechanisms and which might be equivalent to classic immediate and 
delayed types of hypersensitivity. The passive transfer experiments just 
described prove the existence of delayed type; the presence of immediate type 
due to humoral antibodies also has been actively detected by similar passive 
transfer experimentation. Thus, recipients of serum obtained from mice hyper- 
sensitive to CDNB show a rapidly developing and then receding hypersensitivity 
skin reaction to CDNB. For example, a group of mice, each of which received 
intravenously 0.25 ml. of donor serum and was then skin tested with this 
chemical 6 hours later, developed a mean reaction diameter of 4.3 mm. within 
2 hours of the test, while the comparable measurement in normal control animals 
was 1.2 mm. Kight out of 10 serum recipients reacted to the skin test, while 
only 2 out of 10 controls did. While the skin reactions of passively transferred 
delayed hypersensitivity are strongly evident 12 hours after skin test, reactions 
due to the allergy passively transferred with hypersensitive donor serum had 
entirely disappeared by this time, both recipients and normal control animals 
showing no skin reactions. 

Course of IHypersensitization The chemical CDNB is one of the most 
potent allergens used in immunologic research.t A single drop of its solution 
properly applied to the skin of a susceptible species of animal or man usually 
suffices to hypersensitize that individual. The following experiments show this 
to be true also of mice. 

For hypersensitization in the following experiments we employed our 4 
mm. diameter template rather than the larger one which we use currently. We 
utilized 0.5 per cent CDNB solution in acetone for the first treatment in both 
experiments but, because subsequent treatments doubled also as skin tests and 
because this original dose caused measurable skin reactions too frequently in 
normal mice, we began employing a 0.125 per cent solution thereafter. 

Four test groups of 10 mice each were used for the first experiment. All 
4 were exposed to 0.004 ml. of 0.5 per cent CDNB solution at the same time 
at the beginning of the experiment. The first group was skin tested 1 week 
later, the seeond at 2 weeks, the third at 3 weeks, and the fourth group + weeks 
later. All were tested once again 6 weeks after the initial sensitizing treatment. 
Along with each test group, a group of 10 unsensitized (normal) control mice was 
skin tested. Readings were performed after each test in the usual manner. 
Fie. 5 reeords only 24-hour induration diameter measurements since, as we 
have shown above, these refleet reliably the true delayed-type contact sensi- 
tivity reaction to CDNB in mice. 

The results of this experiment demonstrate that a single exposure of a 
mouse to 20 meg. of CDNB is sufficient to hypersensitize it to this chemieal. 
Allergy after such exposure has not appeared (Fig. 5) as early as 1 week after 
treatment, but it begins to be detectable in an occasional mouse by the end of 
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the second week, after which it rises rapidly to reach a peak 3 weeks after the 
primary application of allergen. OF the group of mice tested 2 weeks after the 
first exposure, only 3 clearly showed hypersensitivity, suggesting that this was 
a critical time of transition for the experimental animals from the nonallereic 
state. The hypersensitivity indueed by primary exposure to only 20> mee. 
of CDNB apparently is short lived for, as Fie. 5 indicates, there was a rapid 
decline in veaetivity between the third and fourth weeks after sensitization, 
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Fig. 5.—Development of contact sensitivity in four groups of mice tested individually at 
different intervals after single exposure to CDNB; skin tests read at 24 hours. Each test 
group is numbered so that it can be matched with a Corresponding skin test reading obtained 
for it 6 weeks after primary exposure, and which indicates the level of hypersensitivity in this 
group which has developed as a result not only of the primary exposure but also of the boost- 
ing effect of its one previous skin test. Each time test mice were skin tested, a group of 10 
normal control mice also was tested for Comparison, 

Skin tests performed 6 weeks after the beginning of the experiment, of 
course, measured hypersensitivity in each group after secondary stimulation, 
whieh was furnished by the preceding skin test. Since these tests were per- 
formed with only 5 meg. of CDNB, they suggest not only that an anamnestic 
response can be elicited readily in mice primarily sensitized to CDNB but also 
that this response is strongest when the secondary exposure is applied 2 weeks 
after the first, that is, when allerey is first becoming evident. The anamnestic 
response is most strikingly demonstrated, however, among the mice skin tested 
(1.e., given a second exposure) + weeks after the primary exposure. Their 
reactivity rises in only 2 weeks from a negative reaction to one as high as that 
of any other group, except the one tested 2 weeks after primary exposure, and 
to a value and incidence considerably higher than could be expected merely 2 


weeks after primary exposure, particularly with a 5 mee. quantity of allergen. 
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This first experiment on the course of hypersensitization of mice to CDNB 
has established that a single exposure to this chemical, used as deseribed, suf- 
fices to induce allergy and that double exposure can boost this hywpersensitization. 
Krom these observations arise such questions as to whether multiple exposures 
can elicit more hypersensitivity than double exposure, if so what the maximum 
reactivity would be in mice to CDNB and when, durine the course of an 
experiment probing these two questions, Maximum hypersensitivity would be 
achieved. To obtain answers to these questions, we set up the following 


experiment. 
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Fig. 6.—Development of contact sensitivity in three groups of mice exposed more than 
once to CDNB. Group 1, exposed repeatedly at weekly intervals, began to develop hypersensi- 
tivity (mean induration exceeding 3 mm., in this experiment) between the first and second 
weeks after first exposure, reached a2 maximum by the third week, and thereafter apparently 
was unaffected by additional skin tests with allergen. The results for Group 2 were similar 
except that hyperreactivity developed somewhat earlier, being detectable 1 week after first 
exposure. Group 3 mice were exposed only twice and then were not skin tested between the 
first and the eleventh weeks; therefore, progress in the development of hypersensitivity in 
this group between these two times is not known, as indicated by an incomplete line. This 
group is interesting principally because it developed hypersensitivity equivalent both in 
degree and longevity, within the confines of this experiment, to that in the other two groups 
with multiple exposure. 


[t consisted of seven groups of 10 mice each. Mice of the first group 
were skin tested on alternate sides of the abdomen weekly for 5 weeks, animals 
of the second group weekly for 4+ weeks starting | week later than the first 
eroup so that its first skin test served as a negative control for the first group, 
those of the third group weekly for 3 weeks beginning 2 weeks after the start 
of the experiment, and so on through the sixth group, animals of whieh were 
tested only the last week. The seventh group was used primarily for negative 
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control skin tests for the first- and second-week groups at the beginning of the 
experiment. Only selected representative results from this experiment are 
presented in Fig. 6, since to present all of the results would be confusing and 
not provide any more essential information. Hach plotted point for a curve 
in Fig. 6 represents a skin test and, also, an exposure to CDNB. 

The prineipal findings of this experiment, which are illustrated in eurves 
for three of its seven groups in Fig. 6, are as follows. Delayed hypersensitivity 
is not usually developed as early as 1 week after primary exposure (Curves 1] 
and 3) but occasionally can be perceived this early (Curve 2). While, as Fig. 
5 of the preceding experiment indicates, it still is only marginal 2 weeks after 
single exposure to chemical, it has developed nearly to a maximum 2 weeks 
after primary exposure when this is followed within a week by secondary ex- 
posure. A boosting effeet indueed by secondary exposure is, then, clearly 
evident. Maximum hypersensitivity apparently is attained between 2 and 3 
weeks after primary exposure, even when this is succeeded by the boosting 
exposure 1 week later. No higher reactivity is attained, within the period en- 
compassed by this experiment, by exposing a mouse more than twiee to CDNB 
(Curves 1 and 2 compared with Curve 3). In contrast to its rapid disappear- 
anee when induced by only a single exposure to allergen (Fig. 5), mouse contact 
sensitivity provoked by double successive exposure, separated by a 1-week 
interval, apparently is long lived (Curve 3). Thus, as readings from the last 
skin tests performed in this experiment show, the maximum reactivity attained 
2 to 3 weeks after primary exposure has shown no tendeney to decrease in 
nearly 3 months. 

Our experience from numerous other experiments on CDNB sensitivity in 
mice has been that the maximum skin reaction diameter readings in this experi- 
ment whieh we have observed to range between 8 and 10 mm. are not exceeded. 
We believe that this maximum in diameter may be somewhat artificial, although 
none the less important, because we use a template to contain the spread of the 
test solution until it has been air dried onto the skin, and because lateral spread 
of the allergen after this is governed by the properties of mouse skin which 
are relatively constant from animal to animal. In contrast to this consistent 
maximum induration diameter which we have observed in mice sensitized by 
various procedures, we find that reaction depth, measured by thickness of the 
pinehed-up skin, ean be inereased over what is seen in the present experiment 
by a more aggressive method of hypersensitization. For example, the greatest 
mean skin thickness attained at a 24-hour skin test reading by any group of 
mice in the experiment above was only 2.0 mm., significantly but not much 
above that of normal skin. On the other hand, in later experiments in which 
we have employed our large Plexiglas sensitizing template instead of the smaller 
one, and eonsequently have exposed mice to seven times the volume of CDNB 
solution over seven times more skin area than we are able to with the small 
template, the skin reaction has been obviously deeper, thickness averaging 3 
mm., with necrosis more severe and persistent. 
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DISCUSSION 


Delayed hypersensitivity is presumed to be primarily responsible in mice, 
as well as in other species of animals, for rejection of homografts, that is, for 
the homogratt reaction. Until recently no direct experiments on delayed hyper- 
sensitivity in mice have been performed and, indeed, by some workers they 
have been thought impractical. Assuming that the homograft reaction is pri- 
marily a delayed hypersensitivity phenomenon and using it to study this type 
of allergy indirectly in mice, principally because they are so readily available 
in the highly inbred strains required for such experiments, has resulted in 
accumulation of much valuable theoretical and practical information. Neverthe- 
less, the homograft reaction is so complex that many basie aspects of research 
on delayed hypersensitivity ave impractical to study with it. One, for example, 
is the antigenic specificity of the allergy. The present experiments not only 
support our previous reports that delayed hypersensitivity can be studied 
directly in mice,> but they also suggest that problems such as specificity ean 
be investigated by employing allergens as simple as 1-chloro-2,4-dinitro-benzene. 

Contact sensitivity, of course, can be and has been studied in guinea pigs 
and man. What, then, is the value of studying it in still another species? We 
already have mentioned the outstanding experiments on tissue transplantation 
and on the homograft reaction which have been performed in mice. There is 
little prospect that any other species will replace the mouse in such investi- 
gation. Yet interpretation of all these experiments regarding the probable role 
of delayed hypersensitivity in tissue gratt rejection or acceptance has had no 
direct information on the characteristics of delayed hypersensitivity in mice 
upon which to rest. The use of mice in delayed hypersensitivity research is 
Justified, then, as an aid to this work. Conversely, the large store of knowledge 
which has been accumulated with mice on tissue transplantation and related 
problems is unmatched for any other species and presents a rich background 
upon whieh to depend for information needed to set up experiments on delayed 
hypersensitivity or to help interpret their results. 

The ‘‘antibody’’ of delaved hypersensitivity has defied definition. Only in 
experiments employing human volunteers has moderate suecess been achieved in 
this endeavor.2:* Merely to demonstrate its existence in laboratory animals 
usually requires heroie passive transfer experiments’ with the sacrifice of many 
animals but acquisition of few results. Miee are cheap and ean be kept and used 
in large numbers. Not only do they open the field of delaved hypersensitivity 
investigation to the modestly equipped laboratory, but they also permit an 
experimenter to readily use enough animals to be able to obtain results having 
statistieal validity. 

We have alluded to the known striking differences in delayed hypersensi- 
tivity phenomena which occasionally are seen between species. Although these 
differences may at first be confusing, their elucidation contributes to more 
complete understanding of delayed hypersensitivity and consequently has con- 
siderable theoretical appeal. Undoubtedly the mouse will have its own peculiari- 
ties in this vein as it has been found to have in connection with immediate 
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hypersensitivity phenomena. For example, our experiments already have 
demonstrated that its skin reactions to either protein or chemical allergens do 
not show the erythema characteristic of sueh reactions in the larger species 
and man. 

On the whole, contact sensitivity ean be studied in mice with the same 
techniques as are used in larger animals. Differences in technique usually arise 
because of differences In animal size. Sinee erythema does not develop in mice, 
reactions must be measured primarily in terms of induration diameter. Mouse 
skin is thin and delicate and reaetions usually are mueh smaller than are seen 
in guinea pigs, for example. Consequently, eare must be taken that the skin 
is Closely shaved but nevertheless that it is not unduly injured during this pro- 
cedure. Useful skin area is small. To employ this to best advantage templates 
should be utilized to apply both sensitizing and test doses of allergen solution. 
Lymph node tissue in the normal mouse is discouragingly seanty as a supply of 
cells for passive transfer experiments, but the thymus gland, which is quite 
large in mice 3 or 4 months old, is a convenient and plentiful source of immuno- 
logically competent cells. 

Contact dermatitis reactions to CDNB in mice, according to our present 
experiments, seem to have both immediate and delayed hypersensitivity phases, 
just as we have noted to be true in mouse protein allergies.” > The delaved 
phase clearly is proved by its passive transfer to normal mice with thymoeytes 
but not with serum, used in large volumes, secured from allergic mice. On the 
other hand, the immediate phase is equally certainly identified by passive trans- 
fer with serum but not thymoevtes from allergie animals. 

While the two phases of mouse contact sensitivity merge into each other 
too mueh, during development of the dermatitis following challenge of an al- 
lergic animal, to permit their certain differentiation physically as can be 
accomplished for protein allergies, they can be distinguished sharply by the 
use of the highly specific antiserotonin drug UML-491. This completely sup- 
presses the immediate phase but does not affect the delayed phase. We have 
reported previously that both tripelennamine (an antihistamine) and cortisone 


can suppress immediate hypersensitivity skin reactions in mice to tubereulo- 


protein, and that cortisone also ean suppress the delayed hypersensitivity 


(tuberculin) reaction... In contrast to these findings, neither of these two 
drugs was able to suppress the immediate phase of contaet dermatitis to CDNB, 
although cortisone did inhibit the delayed phase. Another drug (SA-97) 
which has antiserotonin activity, but also has several other. pharmacologic 
effects, inhibited both immediate and delaved aspeets of the contact sensitivity 
reactions. These results indicate that althoueh histamine is involved to some 
extent in the events of immediate hypersensitivity skin reaction to tubereulo- 
protein, if is not in this aspect of contaet dermatitis. Tndeed, since the highly 
specific antiserotonin  UMEL-491 can completely depress the immediate humoral 
antibody-mediated portion of contact dermatitis, histamine-like substances 


probably are not involved in this phase; in all probability it owes its appearance 
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to the effects of serotonin released locally by the allergen-antibody reaction. 
Since UML-491 has no depressing effect on the delayed phase of contact derma- 
{itis in mice, serotonin probably is not significantly involved in this reaction. 

Regarding comparison of some of the more salient charaeteristies of contact 
sensitivity in the mouse with those in the guinea pig,’ the laboratory animal 
most commonly employed at the present time for studying this phenomenon, 
we can make some generalizations. The delaved-type skin reaction appears and 
peaks somewhat more rapidly in the allergic mouse than it does in the compa- 
rable guinea pig. ILypersensitivity itself takes about the same time after 
exposure to allergen to develop in both species, and experiments still in progress 
indieate that once present in the mouse, after adequate sensitization, it lasts 
at least as long as it does in the guinea pig. Finally, the mouse reaction con- 
spicuously lacks erythema, but otherwise it closely resembles grossly the re- 
action in guinea pigs. As more is learned about contact sensitivity in mice, 
our range of comparison ean be enlarged. 


SUMMARY 


Experiments reported in this paper demonstrate that mice can be induced 
to develop simultaneously both immediate and delayed types of hypersensitivity 
to the low molecular weight chemical 1-ehloro-2,4-dinitvo-benzene simply by 
applying to them pereutaneously a minute quantity of this chemical dissolved 
in acetone. Both types of allergy can be detected by similar application of a 
test quantity of the chemical in acetone, occasionally as early as 1 week after 
primary exposure to it. They have been distinguished from each other by 
passive transfer experiments and by using appropriate drugs to suppress their 
respective phases of the contact dermatitis reaction. Thus, the delayed type 


is passively transferred by thymoeytes, obtained from hypersensitive mice, but 


not with serum; the immediate type ean be transferred with serum. The anti- 
serotonin drug 1-methyl-p-lvsergie acid butanolamide tartrate (UML-491) speeif- 
ically inhibits the immediate phase but does not affect the delayed. Neither 
an antihistamine (tripelennamine hydrochloride) nor cortisone acetate inhibited 
the immediate phase, but cortisone suppressed the delayed phase. 

The characteristics of contact dermatitis in mice, the course of develop- 
ment of contact sensitivity in these animals, and special methods needed to 
study both of these phenomena have been examined and are discussed, 
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QUALITATIVE AND QUANTITATIVE STUDIES WITH 
5-HYDROXYTRYPTAMINE (SEROTONIN) IN THE 
SCHULTZ-DALE APPARATUS 


Part I. Physiographic Observations on the Effect of Spontaneous Estrus on the 
Response of Guinea Pig Uteri 


John P. McGovern, M.D., Kemal Ozkaragoz, M.D., Albert E. Hensel, Jv., M.D., and 
Kenneth L. Burdon, Ph.D., Houston, Texas 


ows AND Mayer! in their book, E.rperimental Immunochemistry, outline 
methodology for the Schultz-Dale teehnique as described by Campbell and 
MeCasland.?. They state (pages 160-161) that ‘uterine strips from animals in 
estrus should not be used, and any uterine strips which show spontaneous con- 
traction should be disearded.’* In his pioneering experiments with sensitized 
uterine muscle strips, Dale,’ in 1913, noted the increased excitability of ‘*thick’’ 
euinea pig uteri, and solved this problem of excessive spontaneous responsiveness 
(thought by him to be due to estrus) by discarding the thick ones and using only 
small, slender, uterine muscle from 250-eram virgin sows. 

A contrary conclusion on the usefulness of estrous uteri resulted from pre- 
vious experiments in our laboratory, utilizing the Hoff-Geddes-Spencer physio- 
eraph*? with the Sehultz-Dale apparatus. It was possible to control the exeit- 
ability of the uterine strips and to make valid comparisons of the relative degree 
of contractile response to be expected of excised uteri from miee in estrus and 
those from mice not in estrus when subjected to comparable stimuli. We showed 
that uteri of mice undergoing natural estrus serve as much more sensitive and 


ee 


reliable ‘‘musele tools’* for studies with serotonin and other musele ¢ontractors 


than do uteri from nonestrous mice.” 

A review of the literature indicates that guinea pig ilei and uteri are re- 
earded by most investigators as unsuitable for serotonin studies using the 
Sehultz-Dale teehnique."  Maellaffie and his co-workers" state: ‘*We have 
proved the uterine muscle of the guinea pig to be exceptionally responsive to 
acetvleholine and histamine but minimally responsive to serotonin in dosages 
approximating 300 to 400 times that needed for the rat and mouse uterus.’’ 
Kink and Gardner were unable to demonstrate contraction of guinea pig uteri 


by exposure to serotonin alone. 
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The present studies were designed (1) to determine whether or not uteri 

from guinea pigs in estrus reaet more actively and more consistently to sero- 

tonin than do uteri from guinea pigs not in estrus; (2) to determine whether 

uteri from guinea pigs in estrus could be managed regularly in serotonin studies 

in spite of their marked spontaneous excitability; and, thus, (3) to determine 

whether or not uteri from guinea pigs in estrus could serve as a useful tool for 
qualitative and quantitative in vitro studies with serotonin. 


MATERIALS AND METHODS 


Tyrode's solution was prepared cach day by dissolving 8 Gm. NaCl, 0.054 
Gam. CaCl, 0.2 Gm. KCl, 0.5 Gm. NaHCo,, 0.29 Gm. MeCl, 0.0003759 Gm. 
Nall PO,, and 0.5 Gm. glucose per liter of deionized water. For ease and ae- 
curacy in weighing the chemicals, a volume of 6 L. was prepared each time. 
We had found that this very low-caleium Tyrode's solution was most. satis- 
factory in eliminating excessive spontaneous contractions of uterine smooth 
musele preparations from mice.’ 

Serotonin creatinine sulfate* stock solution was prepared by dissolving 15 
mg. of the salt, equivalent to 5 me. of serotonin base, in 20 ml. of Tyrode’s 
solution. This was stored at 4°C., and immediately before use 2 ml. was diluted 
to 20 ml. with Tyrode's solution, resulting in a concentration of 25 gamma sero- 
tonin base per milliliter. A stoek solution of acetylcholine chloridet equivalent 
to 100 mg. of acetylcholine base was made by dissolving 124.28 me. of the salt in 
100 ml. of Tyrode’s solution. This was stored at 4°C., and just prior to use one 
milliliter was diluted to 100 ml. with Tyrode's solution for a final concentration 
of 10 gamma acetylcholine base per milliliter. 

Thirty virgin 250- to 350-gram Enelish short-hair guinea pigs, eight to 
twelve weeks old, were obtained from the same stoek and from a single souree. 
Kaeh had been fed standard guinea pig chow in the same animal room for sev- 
eral weeks before use in experiments. In order to ascertain the state of estrus, 
unstained vaginal smears of each animal were studied separately by the method 
recommended by Allen.'’ Selected animals were sacrificed by a blow on head. 
Uteri were removed by abdominal incision and uterine horns separated from 
cervix and broad ligaments. The uterine horns were then separated and sus- 
pended in a storage bath of Tyrode's solution of pIL 7.4, temperature 37°C. 
+ 1°C., and oxygenated by constant bubbling of 95 per cent oxygen and 5 per 
cent earbon dioxide through the bath. 


Before study of each pair of uterine horns, the two-channel physiograph, 


an electronic recording device, was calibrated using a metal mass of 0.6869 Gin. 
to give 30-mm. defleetion of the recording needle. This apparatus, whieh we 
previously described in greater detail,’ is shown in Fig. 1. Two 20-ml. Sehultz- 
Dale Tyvrode solution baths, identical in construetion, were maintained at a 
constant temperature of 87°C. + 1°C. and oxygenated with 95 per eent oxygen 
and 5 per cent earbon dioxide. Number 40 cotton thread was used to conneet 


*Obtained from Nutritional Biochemical Corp., Cleveland, Ohio. 
Obtained from Merck & Co., Ine., Rahway, N. J. 
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the paired guinea pig uterine seements in the baths to the myographie trans- 
ducers of the physiograph, and the recording needle was allowed to come to a 


stabilized base line. The acetylcholine and serotonin preparations were injeeted 


separately, one into each of the two baths. The resulting contractions were re- 
corded simultaneously, After each test the musele strips were washed by 
flushing the bath several times with Tyrode's solution. 


RESULTS 


Experiment I: Effect of Repeated Stimulation by Serotonin of **Nones- 
frous’’ Uterine Horn.—First, we determined the minimum amount of serotonin 
that will cause a maximal response in nonestrous uteri. This amount was 12.5 
gamma, and no greater contractions could be produced by larger amounts. No 
tachyphylaxis was noted in repeated tests made during several hours’ time, nor 
did any apparent muscle refractoriness oeeur, These results are illustrated in 
Fie. 2, which shows a 15-minute mid-period of a 21-hour run. 

Experiment IT: Effect of Repeated Stimulation by Serotonin of ‘* Estrous”’ 
Uterine HMorn.—wUsing 12.5 gamma of serotonin, a uterine horn from a guinea 
pig in estrus could be repeatedly stimulated at two-minute intervals over a run 
of several hours without evidence of tachyphylaxis or musele refractoriness, as 
ean be seen in Fig. 3. A much ereater degree of contraction was consistently 
observed with these estrous uteri, as shown by the larger needle deflection, than 
had been obtained in Experiment ! with uteri from guinea pigs not in estrus 


(Fig. 3). 
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Experiment [1I: Quantitative Comparison of Reactivity of ‘‘Nonestrous”’ 
Guinea Pig Uteri With Those From Guinea Pigs in Estrus.—Thirty nonestrous 
uterine horns were studied. Eight (26 per cent) of these uterine muscles had 
no appreciable response to the introduetion of 12.5 gamma serotonin into the 
bath. The remaining twenty-two uterine muscles (74 per cent) reacted to the 
same amount of serotonin with deflections of the reeording pen of only 5 to 
15 mm. 

In contrast, all thirty uterine horns (100 per cent) from fifteen guinea pigs 
‘‘eaught’’ in naturally occurring estrus gave maximum contractions (75 mm. de- 
flection) to the standard test dose (12.5 gamma of serotonin). Comparisons 


are shown in Table I. 
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TABLE IT, COMPARISON OF REACTIVITY OF UTERINE MUSCLE, NONESTRUS AND ESTRUS 








EXPERIMENTAL ANIMALS 


ee RESPONSE (MUSCLE CONTRACTION ) ? 
NUMBER CHALLENGE : 





SUMBER OF| UTERINE mane | DEFLECTION OF RECORDING PEN 
ect IN MILLIMETERS: 
GUINEA HORNS | OF | easanssteigdasasemianee meat 
CONDITION PIGS | USED | SEROTONIN, | 0-5 MM. [5-15 MM.|15-50 MM.|50-75 MM. 
Nonestrus 1d 30 12.5 gamma 8 22 —- —- 
Estrus 15 30 12.5 gamma —— = — 30 


(Spontaneous) 





DISCUSSION 


We noted previously with mice uteri,’ and again also with guinea pig uterine 


muscles, that a reduced calcium content in the Tyrode's solution bath is required 
for control of excessive spontaneous musele contractions. This control is neces- 
sary in order to maintain satisfactory base lines on the recording device and 
seems to contribute also to the reproducibility of contractility tests. This type 
of Tyvrode’s solution does not affeet in anv apparent way the test results. Many 
years ago, due entirely to error, Dale’s technician used one half the customary 
amount of ealeium in a Loeke-Ringer’s solution prepared for some of Dale’s 
work,* and Dale noted that there were fewer spontaneous contractions of uterine 
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muscle in the low-caleium solution. Both Maellaffie and his co-workers® and 
Coulson"! preferred Tyrode's solution containing ealeium in only 5 me. per cent, 
which obviated the difficulty noted by Arunlakshana and colleagues® in stabiliz- 
ing guinea pig uterine preparations in a Sehultz-Dale apparatus. Coulson" 
believed that a concentration of ealeium chloride was optimal at 5 me. per cent 
and that reducing the calcium concentration mueh more would perhaps diminish 
the sensitivity of muscles to challenge. Using uteri from guinea pigs in estrus 
we obtained optimal results with a caleium chloride concentration of 3.4 me. 
per cent, which actually represents a caleium concentration of one half that of 
regular Tyrode's solution. 
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Schultz-Dale tests with nonestrous uterine musele, in our work, have not 
been predictable or reliable. Maximal contractions from serotonin challenge 
of estrous uterine muscle, however, have proved to be consistent and readily 
reproducible. No tachyphylaxis was noted. 

Comparison of the degree of contraction produced by a standard dose ot 
serotonin in uteri from mice in estrus with the strength of the contractions 
observed in uteri from estrous guinea pigs reveals a consistently stronger re- 
sponse by the latter. Also, guinea pig uteri are considerably easier to handle, 
and for this reason alone may be preferred. 


SUMMARY AND CONCLUSIONS 


1. Qualitative and quantitative comparisons of contractions of uterine 
muscle from guinea pigs in estrus and not in estrus were made, using the 
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physiograph in a Schultz-Dale apparatus. It was necessary to use Tyrode's 
solution at one half the usual caleium concentration to obtain. satisfactory 
results. 

2. Uterine museles from guinea pigs in natural estrus were shown to be 
more responsive to small amounts of serotonin than were uteri from guinea 
pigs not in estrus. Uteri from euinea pies in estrus give stronger reactions than 
uteri from mice in estrus. 

3d. No tachyphylaxis was noted with estrous or nonestrous guinea pig uteri 
if repeated injections of 12.5 gamma of serotonin were used and the time in- 
terval between challenges was one to two minutes. 

+. It is concluded that uterine museles from guinea pigs in estrus, tested in 
Tyrode's solution of half-streneth calcium coneentration, serve excellently for 


in vitro studies with serotonin. 
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ABSORPTION PATTERN OF RAGWEED ANTIGEN AND ACTIVE 
SENSITIZATION IN MAN FOLLOWING REPOSITORY POLLEN 
INJECTION 


Max Grolnick, M.D., Herman HW. Pelz, M.D., and I-Tsu Chao, M.D., Brooklyn, N.Y. 


T" CONCEPT of treatment of pollen-sensitive patients with an emulsified 
antigen in repository form has been heralded by Loveless! and Brown.* * 
In evaluating the advantages to the patient of this method of therapy, one must 
consider its efficaey when compared to conventional perennial and preseasonal 
inoculation, the safety in its immediate and long-range effects, the mechanism 
of its aetion, and the possible adverse consequences when used indiscriminately. 

The purpose of the present study was to obtain data on the absorption 
and release of ragweed antigen from an inoculated site by means of a reverse 
passive transter technique deseribed by A. and M. Walzer. * The authors 
are aware that the small number of subjeets used in this study does not serve 
to give complete answers to some of the fundamental problems in this form of 
therapy, but, with the use of this particular technique, certain observations 
have been made whieh serve to confirm other findings made by different avenues 
of study. It is hoped that investigations of this type with long periods of 
observation will be ineluded in the final evaluation as to the effectiveness and 
safety of depot therapy. 


MATERIALS, METHOD, AND PROCEDURE 


A. Repository—The ragweed repository was prepared using certain of 
the modifications from the original method of Brown,’ as suggested by Feinberg 
and his colleagues.” One part of Arlacel A was added to nine parts of Drakeol 
6-VR white mineral oil and 2 ml. of this mixture were placed in a Neoprene- 
stoppered vial. Seitz filtration was done to insure sterility. To this mixture 
was added the aqueous ragweed extract. Our preparation consisted of two 
parts of giant to one part of short ragweed pollen extract. The amount of 
ragweed extract which was added was calculated so that the final concentration 
when injected would contain 0.2 me. of total nitrogen of ragweed pollen ex- 
tract in limi. of repository emulsion, When ready for use the vials were shaken 
by hand to make a crude mixture and the contents was then drawn into a 
sterile 10 ee. Luer Lok syringe. The filled syringe was then attached to one 
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end of a U-shaped emulsifying valve, and an empty 10 ¢.e. syringe was. at- 
tached to the other end. Then by means of a mechanical emulsifier the mixture 
was forced through the fine pores of the valve. After 20 minutes of mechanical 
mixing, a drop of the emulsion was examined for uniformity and particle size 
and, if satisfactory, the emulsion in amount of 1.5 @e«. (ragweed 0.3N) was 
then transferred to a disposable syringe. A deep subcutaneous injection was 
made immediately into the subject's left arm, over the deltoid muscle. Seventy 
per cent ethyl aleohol had been used as the skin antiseptic. 

B. Serwm.—The sensitizing serum for skin testing was obtained from an 
asthmatic male patient found to be Class A sensitive to ragweed and whose 
reagin titer to ragweed was 1:512 by the dilution method. The serum was 
Seitz filtered and exposed to ultraviolet Heht. From 1/200 to 1/100 ¢e. of 
undiluted serum was Injected intradermally just prior to the repository or the 
aqueous (see later) injection into the right arm in the deltoid region, and 
was repeated daily thereafter. The serum tests were patterned in a manner 
so that reinjection at the same sites would be avoided. 

C. Subjects.—Persons were selected who could be available for observation 
and testing for at least several months. Sereening of subjects was time con- 
suming and many had to be rejected. Four subjects were used initially for 
evaluation of technical procedure and optimum dosage. These were not  in- 
eluded in the final report. Of 4 additional subjects reported in this study, 3 
gave negative past and family histories for atopy and showed negative intra- 
cutaneous skin tests to ragweed extract O.IN, timothy O.IN, and house dust 
extract 1:10. The fourth subject eave a negative past history for atopy, a 
positive family history of pollinosis, and initially an equivocal skin test to 
ragweed O.IN, but a negative skin test to timothy O.IN and house dust extract 
1:10. In addition, all subjects had been screened with a skin test of undiluted 
reaginie serum, A test with the undiluted serum eave either a negative-plus 
(0) wheal reaction with slight cireumseribed erythema or a slightly indurated 
ill-defined borderless erythema. If the intensity of reaction to the serum was 
found to be ereater than described, the subject was not used. It was thus 
possible to differentiate this type of serum reaction from the immunologie wheal 
occurring subsequently from ‘‘internal channels’ at the same site. 

The local cutaneous reaction resulting from the serum was small and rather 
mild as compared with the immunologie wheal. The immunologic skin reaetion 
often developed before the local reaction of serum had completely disappeared 
and usually lasted between 15 to 35 minutes. The erythema and wheal was 
never more than of slight plus degree (1: to 2: ). 

I). Shin Testing—The rate and duration of absorption of antigen from the 
repository site was then followed by daily serum skin tests. When the im- 
munologie wheal was no longer demonstrated during the repository phase of 
the experiment, an interval of 1 week of persistent negative reactions was 
allowed to elapse. A longer interval would have been preferred but for the 
inconvenience to the subjeets. Then an injection of aqueous ragweed extract 
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in the same concentration as the repository was given the subject in the left 
arm. The absorption pattern of the aqueous ragweed solution was followed 
in similar fashion to that deseribed above. 

All subjects were likewise followed with weekly direct skin tests with rag- 
weed O.IN, in order to determine whether a delayed or immediate wheal re- 
action occurred, Tests with timothy 0.1N and house dust 1:10 extracts were 
done as controls. 


RESULTS 


A. Serum Tests —No immediate reaction was observed at the serum test 
site following injection of the repository, but in all subjeets there developed a 
pruritic, erythematous indurated response after a period of 2 to 3 hours. This 
interval was in contrast to a similar response at the serum site which took place 
in 50 to 45 minutes after injection of the aqueous extract. 

In the repository study the daily serum skin tests in the 3 nonatopic 
subjects continued to show an immunologic skin reaction for a period of from 
29 to 35 days. In the atopie subject the immunologic reaction disappeared after 
the fifteenth day (Table 1). 

In the aqueous ragweed study an immunologic wheal in the 3 nonatopic 
subjects continued for a period of between 8 to 15 days. In the 1 atopic 
individual, the reaction was not elicited past the third day (Table 1). 


TABLE ] 


DAY OF DISAPPEARANCE OF REACTION 


NONATOPIC (3) ATOPIC (1) 
Repository ragweed 29-35 15 
Aquéous ragweed 8-15 3 


It should be reiterated that with the concentration of ragweed extract 
used in both the repository and aqueous injections (0.3N) the immunologic 
reaction was distinet from the local serum reaction and that a diseernible 
evadual decrease of response was readily evident, finally resulting in complete 
disappearance in the time interval just cited. In the preliminary pilot studies, 
a lesser concentration of ragweed extract had been used and the findings were 
not as clear cut. 

B. Direct Skin Tests With Ragweed Extracts —While the subjects were 
being followed during the various phases of this study with skin tests with 
ragweed extract, one of the 3 nonatopie subjects showed a delaved-type reaction 
about the size of a quarter piece on the ninth day after injection of the re- 
pository. In this subjeet an immediate wheal reaction of moderate-minus (3+) 
intensity was produced by test with ragweed extract on the twenty-second 
day. In the other 2 nonatopic subjects an immediate wheal reaction of slight 
plus to moderate-minus intensity (2. to 3.) was evident by the fifteenth and 
thirty-second days, respectively, following onset of experiment. No delayed 
reaction was observed. 
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In the atopic subject, the initial equivocal skin test to ragweed extract 
(negative-slight [+|) was intensified to moderate degree (3+) and sustained, 
as in the others, without ¢linical effeets. 

All subjects had been followed with weekly skin tests since the appearance 
of the immediate-type skin wheal to ragweed extract. In all nonatopie subjects, 
the skin tests beeame negative by 4 to 444 months. At this point the reaction 
in the atopie subject had returned to a negative slight (+) intensity. At the 
time of conversion of the ragweed skin test to positive, or of its intensification, 
as in the atopic subject, simultaneous skin tests with timothy extract O.1N 
and house dust extraet 1:10 were negative, indicating that skin test reactivity 
to ragweed extraet was specific. This has been verified by testings at repeated 
intervals during the period of ragweed reactivity. 

C. Passive Transfer Studies.—Passive transfer studies were done with 
the sera of all subjects in order to ascertain whether direct positive tests to 
ragweed O.1N extraet could be transferred. Only the serum taken from the 
atopie subjeet showed transfer and this to a minimal degree. 


DISCUSSION 


The investigation of the absorption pattern of ragweed extract from 
repository and aqueous media by the reverse passive transfer technique served 
to confirm the findings made by Feinberg and co-workers,” employing the 
radioactive tagging of repository antigen. Traces of radioiodination were 
shown to exist for as long as 4+ weeks with the emulsion and up to 3 weeks with 
the aqueous extract. It was further suggested in their study that radioiodin- 
ation might be shown to persist for a longer period if the natural deeay of 
I'*' did not place limitations on its practical use. 

The reverse passive transfer technique, using serum of high reaginic titer, 
was capable of establishing the presence of antigen in circulation following 
repository injection up to 85 days and also revealed the interesting finding 
of the persistence of ragweed antigen in the eireulation up to 15 days after 
the aqueous injection. 

It is the contention that the effectiveness of repository therapy relates to 
the prolonged presence of antigen in the cireulation of the host. However, 
‘the above data suggest that the depot form of administration of antigen, if 
effective, might be so because of factors other than the persistence of antigen 
alone. 

Dixon and colleagues, using radioiodinated bovine gamma elobulin in 
rabbits, showed the virtual disappearance of the antigen by the fourth day 
and complete disappearance by the seventh day. Weigle and Dixon’ studying 
bovine gamma globulin, bovine serum albumin, and human serum albumin 
all labeled with I’! in rabbits showed half-lives of 2.3, 4.0, and 4.3 days, re- 
spectively. Weigle!’ using many radioiodinated homologous and heterologous 
serum proteins in different experimental animals, found that, although the 
half-life of heterologous serum proteins differed greatly in different hosts, the 
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average half-life varied between Tb to 5.5 days. An investigation by HH. 
Sherman! of the rate of exeretion in the urine of ragweed antigen, following 
subcutaneous injection of the aqueous extract in 2 human subjects, revealed 
that the atopen first appeared in the urine in 24 hours, reached its greatest 
concentration in 48 hours, and was usually gone by 96 hours. In relation to 
the present study we must ask whether the prolonged presence of ragweed 
antigen in the circulation is peculiar to this antigen alone. 

The finding of an accelerated elimination of ragweed antigen from the 
circulation in the atopic subject confirms the study by Feinberg and co-workers" 
emploving radioactive tagged antigen. 

Feinberg" reports the production of delayed hypersensitivity in’ several 
nonatopic subjects. We have shown induced delayed hypersensitivity in 1 
subjeet followed by an immediate-type skin reaction. In 2 subjects, an induced 
immediate wheal test was observed. In 1 atopic subject, the skin test to 
ragweed extract became stronger in intensity. 

The problems these findings raise in the entire question of repository 
therapy is basic. What is the significance of the induced immediate-type re- 
action in the nonatopic subject? To our knowledge, it appears to be on a 
nonreaginie basis. Hlowever, it is necessary to bear in mind that the skin 
sensitizing reagin is easily destructible, its presence may be fleeting, its titer 
inconstant, and it may be missed many times with passive transfer studies, 
until finally demonstrated. 

The transfer of the ragweed reagin in the atopie subject suggests that the 
depot antigen can stimulate the natural mechanism of reagin formation. It 
warns of the possible consequences of therapy by the repository method with 
antigen in atopic subjects with positive skin tests in the absence of clinical 
symptoms recommended by Chambers and Glaser.’? These authors had reeom- 
mended specific treatment of atopie patients with positive pollen skin reactions 
in the absence of symptomatology. 

Sinee the work of Freund in perfecting the adjuvant agents used in im- 
munology the observation has been made as to its safety and noneareinogenic¢ 
nature.’ On the contrary, Feinberg and his group® have shown the production 
of erythema nodosum lesions in 1 of their subjects with induced delayed sensi- 
tivitv to ragweed. Moreover, one must seriously consider the implieations of 
treatment by repository method with extracts of house dust, ragweed, insects, 
and others whose antigenic constituents are not vet fully revealed, or with 


4 


mixtures of atopens, such as assorted trees or grasses, to some of which the 
patient may not be elinically sensitive. Furthermore Pearson’ and Waksman 
and co-workers’? have induced autoimmunologic disease in rats using myeo- 
bacterial adjuvant. The question may be asked can the adjuvant in loose 
complex with the antigen combine with connective tissue at the injected. site 
to eause the production of autoimmune bodies against the host? 

These are some of the basie questions that must be answered 
after the effectiveness of repository therapy is evaluated, for these answers 


are vital over and above the simple question of relief from atopie disease. 
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SUMMARY 


lL. The reverse passive transfer technique was used to study the absorption 
pattern of ragweed antigen from the site of injection of the repository as well 
as the conventional aqueous solution. 

2. It was found that the immunologic reaction following repository rae- 
weed injection remained positive in the nonatopic subjects for a period of 29 to 
30 days as compared to 15 days in an atopie subject. 

3. It was demonstrated that the ragweed antigen persisted in the cireulation | 
following aqueous injection for a period of 8 to 15 days in nonatopic subjeets 
and 3 days in the atopie individual. 

4. The production of an induced immediate type wheal reaction following 
a ragweed skin test was demonstrated in the nonatopie subjeets. This was 
not transferred by the serum passive transfer technique. However, skin test 
to ragweed in the atopie subject was intensified and transferred. 

5). A delayed reaction in 1 nonatopic subjeet was followed by an immediate- 
type reaction. 

6. The induction of hypersensitivity is discussed as to its significance in the 
evaluation of this mode of therapy. 

7. Further investigation of the mechanism of adjuvant therapy is_ basie, 
over and above the simple clinieal effectiveness of repository therapy. 
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IMMUNOLOGIC RESPONSE OF RABBITS TO 
6-AMINOPENICILLANIC ACID 


David Rk. Chisholm, Ph.D., Arthur R. English, Ph.D., and Nancy A. MacLean, BS., 
Maywood, N. J. 


A FACTOR in the serum of certain individuals that agglutinates human eryth- 
roevtes coated with penicillin G, penicillin O, and penicillin K was first 
reported by Ley and associates.'| Experimental data confirming this observation 
have been described by Watson and co-workers,” *  Epp,? Bird,’ and Hegegie." 

According to Watson and his group,’ the hemagelutinating activity of 
positive human sera is confined to two pre-albumin zones as determined by 
starch-gel electrophoresis. Fundenbere and German’ demonstrated by starch 
block electrophoresis and ultracentrifugation studies that the serological factors 
producing direct agelutination of penicillin-coated erythrocytes are gamma 
elobulins. 

Josephson? has shown that rabbits injeeted with penicillin incorporated in 
Mreund’s adjuvant develop an antibody detectable by the hemagglutination of 
penicillinized erythroeyvtes. Electrophoretic analysis of serum from these ani- 
mals indicated that the antibody was located in both the gamma and _ beta 
elobulin fractions. 

Experiments were conducted in this laboratory to determine whether the 
penicillin molecule per se, or some derivative of it, acts as the determinant group 
in the formation of antibody. Sera from rabbits injected with penicillins G, 
QO, V, or 6-aminopenicillanic acid (6-APA)® were studied. The results obtained 
implicate 6-APA as the constituent of the penicillin molecule that serves as the 
antigenic determinant in the formation of antibody to penicillin. 


MATERIALS AND METHODS 


Immunization Technique-—The penicillin preparations included in these 
experimental studies were penicillin G@ (Pfizer), penicillin V aeid (Lilly), peni- 
cillin O (Upjohn), and 6-APA (Pfizer). These compounds differ structurally 
as shown in Fig. 1. 





From Chas. Pfizer and Co., Ine., Maywood, N. J. (After July 1, 1961, new address will 
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After bleeding for pre-immune serum, albino rabbits weighing approxi- 
mately 3 kilograms were injected with a selected penicillin emulsified in complete 
Freund's adjuvant (Difeo). The injection schedule was a modification of that 
deseribed by Josephson.s On the first day of the immunization schedule, the 
animals received six intradermal (10 me./0.1 ml./site) and two subcutaneous 
injections (25 meg./0.25 ml./site). Kaeh injection was administered at a dif- 
ferent site on the back. Three subeutaneous injections (25 meg./0.25 ml./site ) 
of the penicillin-Freund’s emulsion were administered on the seventh and 
fourteenth days. On occasion, the animals were given subsequent courses of 
penicillin in adjuvant subcutaneously, One week after the last injection, the 
‘abbits were bled by cardiae puncture. Serum samples were collected and 
stored at —20° C, 

S 


| rN c* 
iN—OH—OH €—(CH,), —C(—NH—CH—CH C—(CH,), 


Ouf{—__ Ni ___. CHC O0! b= —_ i _— eee 


6—Aminopenicillanice acid Penicillin 


Penieillin G R= eo —(H i 
CO) 


Penicillin O R= CH,=CH—CH.—S—CH,— 
ee ee 
Penicillin Vo R= Wh = 
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Fig. 1. 

Penicillinization of Rabbit Erythrocytes.—The procedure used to prepare 
penicillinized red cells for serological study was similar to that employed by 
Ley and his colleagues. ' 

Fresh normal rabbit blood was diluted with an equal volume of Alsever’s 
solution. A 4 ml. aliquot was added to a similar volume of 0.15 M phosphate 
buffered saline solution, pI 7.2, containing 126 ing. of penicillin G@ or penicillin 
QO. This mixture was ineubated at 37° (. for 1 hour and then plaeed in the 
refrigerator (5° ©.) for 4 days before being used in the various serological 
procedures. 

Sensitized red cells to be used in the hemagglutination test were prepared 
by centrifuging an aliquot of the penicillin-whole blood mixture at 1,000 r.p.m. 
for 1 minute. After removal of the supernatant, the penicillinized erythrocytes 
were washed three times with 0.15 M phosphate buffered saline, pIL 7.2, and 
resuspended in the buffered solution to give approximately a 4 per cent solution 
of penicillin sensitized red cells. 

The 6-APA solution used to treat the rabbit red cells was prepared by dis- 
solving 126 me. of this material in 2 ml. of 5 per eent NallCO, and diluting 
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to 4 ml. with 0.15 M phosphate buffered saline, pH] 7.2. The solution of peni- 
cillin V used to penicillinize rabbit red cells was prepared by suspending 126 
mg. in 2 ml. of the buffered saline solution. Upon addition of 0.25 ml. of 15 
N NaOH, the soluble sodium salt of penicillin V was formed. The volume was 
adjusted to 4+ ml. with 1.75 ml. of the buffer solution. Sensitization of rabbit 
eryvthroevtes with 6-APA or penicillin V was performed in the manner deseribed 
for penicillin G and penicillin 0. 

Hemagglutination and Hemagglutination-Inhibition—Agelutination — of 
penicillinized rabbit red cells was carried out by adding 0.05 ml. of a 4 per 
cent suspension of these cells to 0.2 ml. of various dilutions of serum from 
rabbits injected with penicillin or 6-APA. The serum diluent was 0.15 M 
phosphate buffered saline, pII 7.2. After thorough mixing, the tubes were in- 
cubated at 37° ©. for 1 hour. The sensitized red cell-serum mixture was then 
centrifuged for 44 minute at 1,000 r.p.m. The hemagglutination titer was read 
as the last tube that gave visible clumping upon resuspension of the erythro- 
evtes. 

In the hemagelutination-inhibition procedure, 0.05 ml. of various dilutions 
of the inhibitor was pipetted into 0.2 ml. of a given dilution of anti-penicillin 
ov anti-6-APA serum. The tubes were incubated at 37> C. for 1 hour. After 
this interval, appropriately sensitized rabbit erythrocytes were added to each 
tube. Following an additional inenbation period of 1 hour at 37° C., the 
hemagelutination titers were recorded. 

Removal of Antibody to Penicillin by Adsorption of Immune Serum With 
Penicillinized Erythrocytes.—The_ peniecillinized red cells used in the ad- 
sorption procedure were obtained by centrifuging 1.95 ml. of whole blood—peni- 
cillin mixture at 1,000 r.p.m. for approximately 5 minutes. After removal of 
the supernatant, the red cells were washed three times in 0.15 M_ phosphate 
buffered saline, pI 7.2, and 1.5 ml. of serum containing antibody to penicillin 
or 6-APA was added to the washed and paeked_ penicillinized erythrocytes. 
After thoroughly resuspending the red cells, the tubes were incubated at 37° C. 
for 2 hours. Several times during this period, the tubes were shaken to insure 
adequate dispersion of the cells. After incubation, the treated erythrocytes 
were removed from the serum by centrifugation. Serial twofold dilutions of 
the adsorbed serum were made in 0.15 M phosphate buffered saline, pH. 7.2. 
The hemagglutination titer was determined with appropriately treated rabbit 
red cells. 

Ethanol Fractionation of Serum.—The aqueous-ethanol fractionation teeh- 
nique, as outlined by Deutsch,'’ was used to separate the y. fraction from serum 
of rabbits containing antibody to penicillin G, penicillin ©, penicillin V, and 
6-APA. To determine the protein nitrogen content of y. globulin fractions, the 
Kjeldahl technique was followed."' 


RESULTS 


Antibody Response in Rabbits to Penicillin and 6-Aminopenicillanie Acid — 
The possibility that struetural differences in the penicillin molecule might in- 
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fluence the extent to which this molecule functions as an antigenic determinant 
group was studied by comparing the immune response of rabbits injected with 
penicillins G, O, V, or 6-APA incorporated in complete Freund's adjuvant. 

It is immediately apparent from data in Table I that agelutination of 
penicillin G-treated erythrocytes oceurs in all sera regardless of whether peni- 
cillins G, O, V, or 6-AP_A was injected. This observation indicates that different 
side chains on the penicillin moleeule exert little, if any, influence on the 
specificity of the antibody produeed. Apparently the nucleus of the penicillin 
molecule, or a derivative of it, is the moiety that combines irreversibly with 


TABLE I. FORMATION OF ANTIBODY IN RABBITS TO PENICILLIN G@, PENICILLIN O, PENICILLIN V, 
AND 6-AMINOPENICILLANIC ACID 


l | ANTIBODY RESPONSE MEASURED 


| 
' 
| BY HEMAGGLUTINATION OF 
AMOUNT OF PENICILLIN OR | PENICILLIN G-TREATED RABBIT 
6-APA INJECTED ( MG.) ERYTHROCYTES ¢ 
RABBIT MATERIAL “Te a 2 ee 2 es i4Cl|)tiD] 
NUMBER | INJECTED* ] if 14 DAYS DAYS | DAYS 
1 ‘PenicillnG 110 £475 #&Died ~ _ Died Died 
2 110 7) 75 — - 1/40 
3 110 7d 7d 1/80 1/320 
4 110 10 7) - 1/5 
5 Penicillin O 110 7d 7d 1/40 
6 110 7) io - — 
7 110 ress 7a 1/10 
S 110 7d 7d 1/20 
9) Penicillin V 44 30 30 VAS 1/160 
10 44 30 30 1/40 
11 44 30 30 1/20 1/160 
12 44 30 30 1/10 1/160 
13 6-APA 29. 15 — 1/5 1/320 1/320 
] 29 ise - 1/20 1/320 1/320 
15 22 15 


— — 1/320 1/80 


*Incorporated in complete Freund’s adjuvant. 
+Agglutination of penicillin G-treated red blood cells did not occur in pre-immune sera. 
Unpenicillinized red blood cells were not agglutinated by immune sera. 


tissue protein, thereby serving as an effective determinant group. This hypoth- 
esis receives support from the data in Table T that imdieate that 6-APA_ is 
in fact a more potent inducer of antibody than penicillins G, O, or V. 

That the antibody present in the serum of rabbits injected with penicillin 
G, V, O, or 6-APA may be identical is shown by data presented in Table IT. 

In this ease, the hemagglutination titer of each specific antiserum was de- 
termined with homologous and heterologous-treated red cells. No substantial 
difference in the hemagglutination titer of a given serum sample is apparent 
regardless of the type of penicillinized cell used to measure the antibody present. 

Evidence confirming the observation that 6-APA provides a more potent 
‘‘antigenic’’ stimulus than the complete penicillin’ molecule was obtained by 
comparing the immune response of rabbits injeeted with these materials in the 
absence of Freund’s adjuvant. In this experiment, 12 normal rabbits were 
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TABLE II. HEMAGGLUTINATION CROSS REACTIONS IN SERA OF RABBITS INJECTED WITH 
PENICILLIN G, PENICILLIN O, PENICILLIN V, OR 6-AMINOPENICILLANIC ACID 


dni l | HEMAGGLUTINATION TITER MEASURED 
| | WITH HOMOLOGOUS AND HETEROLOGOUS 
} | 
| 














| 
| TREATED RABBIT ERYTHROCYTES t 
"PENI | PENI- | PENI- 
AMOUNT OF | CILLIN G | CILLIN V CILLIN O 
| RABBIT | MATERIAL | RED BLOOD | RED BLOOD | RED BLOOD 
IMMUNE SERA | NUMBER | INJECTED® | CELLS | CELLS | CELLS 
Anti-penicillin G 2 Penicillin G@ 1/80. 1/40 ‘21720 
335 mg. 1/5 1/5 — 
Anti-penicillin O 5 Penicillin O 1/320 1/320 1/320 
7 335 me. 1/20 1/10 1/40 
8 1/160 1/80 1/80 
Anti-penicillin V i) Penicillin V 1/320 1/1280 1/80 
10 134 mg. 1/320 1/640 1/160 
11 1/640 1/640 1/160 
Anti-6-APA 13 6-APA 1/640 1/1280 1/640 
14 d2 mg. 1/640 1/640 1/320 
15 1/820 1/640 1/160 


*Incorporated in complete Freund’s adjuvant. 

yErythrocytes treated with penicillin G, penicillin O, and penicillin V are not aggluti- 
nated by normal rabbit serum. Unpenicillinized erythrocytes are not agglutinated by immune 
sera, 


TABLE IIT, ANTIBODY RESPONSE OF RABBITS INJECTED INTRADERMALLY WITH PENICILLIN G, 
; PENICILLIN O, PENICILLIN V, OR 6-AMINOPENICILLANIC ACID IN THE ABSENCE OF 
FREUND’S ADJUVANT 


| ANTIBODY RESPONSE MEASURED 





AMOUNT OF PENICILLIN OR BY HEMAGGLUTINATION OF 
Sa | 
| 6-APA INJECTED INTRADERMALLY | PENICILLIN G-TREATED RABBIT 
| 
(MG. ) ERYTHROCYTES + 
RABBIT | MATERIAL DAY . DAY | ay 7 14 21 
NUMBER | INJECTED® | 7 14 | DAYS DAYS DAYS 
1 Penicillin G50 ~ 50 &£4«50 — _ -- 
2 50 50 50 . - 
3 50 50 D0 . — 
4 Penicillin O 50 50 50 — — _- 
Dd 50 50 50 : — — 
6 50 50 50 = 
7 Penicillin V 50 50 50 = 
8 50 50 50 — 
9 50 50 50 : — — 
10 6-APA 50 50 50 1/50 1/80 1/3820 
1] 50 50 50 1/d 1/80 1/320 
12 50 50 50 — 1/20 1/40 


*Freund’s adjuvant omitted. 

+Unpenicillinized red cells plus anti-penicillin G, anti-penicillin O, anti-penicillin V, and 
anti-6-aminopenicillaniec acid serum gave no agglutination. Sensitized red cells plus pre- 
immune sera also were negative. 
divided into + groups. On days 1, 7, and 14, each group of rabbits received 10 
intradermal injections (5 mg./0.1 ml./site) of either penicillins G, V, O, or 
6-APA. As illustrated in Table II], only 6-APA was capable of indueing an 
antibody response under these experimental conditions. 

Inhibition Studies.—lf the specificity of the antibody produced in rabbits 
is unrelated to the type of penicillin used in the immunization procedure, then 
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it should be possible to inhibit the hemagglutination reaction with any of the 
penicillins used in this study. Inhibition studies were performed with anti- 
penicillin O, anti-penicillin G, and anti-penicillin Vorabbit sera. The data 
deseribed in Table [Vo were obtained with serum from animals injected with 
penicillin O and are representative of similar studies with serum from rabbits 
injected with other penicillins. 


TABLE IV.) MINIMUM AMOUNT OF PENICILLIN OR 6-AMINOPENLCILLANIC ACID REQUIRED 'TO 
INHIBIT HEMAGGLUTINATION IN ANTI-PENICILLIN O SERUM 


DILUTIONS OF ANTI-PENICILLIN O SERUMt 


| 1/5 | 1/10 | 1/20 1/40 | 1/80 
INHIBITOR MINIMUM AMOUNT OF INHIBITOR (wg/0.05 ML.) REQUIRED” 
ug/ML.* TO INHIBIT AGGLUTINATION 
Penicillin G 195 195 — — °° °&«£f ity. aml 
Penicillin O 195 100 50 25 3 
Penicillin V 100 25 6 3 0.7 
6-APA > 3,000; 1,560 100 30 {es 


' *0.05 ml. of inhibitor added to 0.2 ml. of various dilutions of anti-pencillin O serum—end 
point was minimum amount required to inhibit agglutination of penicillin O-sensitized red 
cells. 

vIn the absence of any inhibitor the hemagglutination titer of anti-penicillin © serum with 
penicillin O-sensitized erythrocytes was 1/80. 

¢The addition of 3,000 wg per 0.05 ml. of 6-APA to 0.2 mil. of a 1/5 dilution of antipeni- 
cillin O serum failed to inhibit hemagglutination. 


Although each penicillin ineluded in this study inhibits anti-penieillin O 
serum, it is clear that penicillin V is the most effective inhibitor. It is important 
to note that 6-AP_A, while failing to demonstrate inhibition at a serum dilution 
of 1:5, has approximately the same degree of activity at a 1:20 dilution as 
penicillin G@ and penicillin O. This finding suggests that the serum of rabbits 
injected with penicillin O may contain two antibodies, one directed against 
6-APA and another formed in response to either the whole penicillin molecule 
or some portion of it other than 6-APA. Further studies are in progress to 
resolve this problem. 


-Ldsorption Studices.—Although quantitative data regarding the amount of 
‘material’? reactive with antibody at the surface of a penicillinized erythrocyte 
are not known, the amount is probably small. This assumption is based on 
work by Maass and Johnson’? in whieh adsorption of S* labeled penicillin G 
by sensitive bacteria was studied. The number of moleeules of reaetive **ma- 
terial” attached to the surface of a sensitized ved cell may be a funetion of the 
particular type of penicillin used in the sensitization process. If the latter 
statement were true, it should be possible by adsorption techniques to show 
that ved cells treated with different penicillins vary in the effectiveness with 
which they remove antibody from the serum. Experiments designed to test 
this hypothesis were performed and the results of these studies appear in Tables 
Vand VI. 

The results deseribed in Table V clearly indicate that penicillin V-treated 
cells adsorb more antibody from a 1:5 dilution of anti-penicillin G@ serum than 
do erythroevtes sensitized with penicillins G, O, or 6-APA. In view of these 
data, there is some basis for coneluding that erythroeytes treated with peni- 


eillin V fix at the cell surface a larger number of moleeules of ‘‘material’’ 
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TABLE V. REMOVAL OF ANTIBODY TO PENICILLIN G@ FROM RABBIT SERUM BY ADSORPTION 
Witt, VARIOUS PENICILLIN-TREATED RABBIT ERYTHROCYTES 


PENICILLINIZED ERYTHROCYTES USED TO ADSORB ANTI-PENICILLIN G 


MMUNE SERU} 
sal iat. a IMMUNE SERUM 


ANTI-PENI- PENICILLIN G PENICILLIN O PENICLLLIN V 6-APA 
CILLIN G RBC RBC RBC | RBC 
SERUM HEMAGGLUTINATION TITER WITH PENICILLIN G SENSITIZED RED BLOOD CELLS 
ADSORBED AFTER ADSORPTION OF ANTI-PENICILLIN G SERUM 
1/5 1/80 1/80 L/d 1/160 
1/10 1/20 1/160 
1/20 1/80 
1/40 1/40 
1/S0 
1/160 
1/320 


*Hemageglutination titer of anti-penicillin (} serum after adsorption with unpenicillinized 
red cells was 1/160. 


TABLE VI. ADSORPTION OF ANTI-6-AMINOPENICILLANIC ACID SERUM WITH HoOMOLOGOUS- AND 
HETEROLOGOUS-TREATED ERYTHROCYTES 
PENICILLINIZED ERYTHROCYTES USED TO ADSORB ANTI-6-AMINOPENICILLANIC 
ACID IMMUNE SERA 


PENICILLIN G | PENICILLIN O | PENICILLIN V 6-APA 
RED BLOOD CELLS | RED BLOOD CELLS | RED BLOOD CELLS RED BLOOD CELLS 

DILUTION HEMAGGLUTINATION TITERS OF ADSORBED SERA MEASURED WITH PENICILLIN G 
ANTI-6-APA | AND 6-AMINOPENICILLANIC ACID SENSITIZED RED BLOOD CELLS 

SERUM PEN. G 6-APA PEN. G 6-APA PEN. G 6-APA PEN. G 6-APA 
ADSORBED RBC RBC RBC RBC RBC RBC RBC RBC 

V/5 1/320 : 1/320 = = 1/320 

1/10 1/160 1 160 1/320 

1/20 1/320 

1/40 1/160 

1/80 1/80 

1/160 

1/320 - —_ oe 


*Adsorption of anti-6-aminopenicillanic acid serum with unpenicillinized erythrocytes gave 
*Adsorption of anti-¢ inopenicill 1 th 1 I llir 1 tl yt Fa 
hemagglutination titers of 1/320 with penicillin G red blood cells and 1/80 with 6-aminopeni- 
cillanie acid red blood cells. 


reactive with antibody than other penicillinized red cell preparations. The 
fact that rabbit erythrocytes treated with 6-APA fail to adsorb antibody from 
penicillin G serum, except at higher serum dilutions, indicates that very little 
of this eompound becomes attached to the cell surface during the sensitization 
Process. 

Adsorption of anti-6-APA serum with homologous- and heterologous-treated 
red cells is shown in Table VI. Again penicillin V cells adsorb antibody more 
effectively than erythrocytes sensitized with penicillin G or O. The relatively 
minimal amount of antibody removed by 6-APA cells supports the contention 
that the affinity of the red cell surface for this compound is not marked, Con- 
sequently the use of these cells to determine the hemagglutination titer of 
adsorbed serum gives misleading results (Table VI). 

Ethanol Fractionation of Serum From Rabbits Injected With Penicillin.— 
Rabbit serum containing antibody to penicillin or 6-APA was fractionated by 
the aqueous-ethanol technique.'" The final precipitate containing the ys globu- 
lins was dissolved in saline and dialyzed in the cold (5° C.) for 24 hours. 
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Following dialysis, the y. globulin fraction was lyophilized. That the ethanol 
fractionation procedure had isolated the y. globulin fraction of rabbit: serum 
was confirmed by paper electrophoresis studies. Definite evidence that the y- 
vlobulin fraetion of anti-penicillin Vo and anti-6-APA serum contains the anti- 
body responsible for hemagelutination of sensitized red cells is presented in 


Table VII. 


TABLE VIT. HEMAGGLUTINATION REACTION WITH y, GLOBULIN FRACTION OF SERUM FROM 
RABBITS INJECTED WITH PENICILLIN V OR 6-AMINOPENICILLANIC ACID 


AGGLUTINATION OF PENICILLIN G SENSITIZED RED CELLS BY | 
Y. GLOBULINS (fe PROTEIN N/O.2 ML.) 




















|—_—_—_ * ee — : > Bc Tor eae a o ¢ 1 . 

RABBIT Y. GLOBULINS |} 106.0 | 58.0 | 26.5 ied | 6.6 ode 1.6 

FROM © | we | we | ag we | ome me | owe 

Anti-penicillin V serum ae a SO ae - - 

Anti-6-APA serum 4+ 3+ 3+ 2+ - _ - 

Normal serum _ ~ _ — _ _ - 
*+» globulins dissolved and diluted in 0.15 M phosphate buffered saline, pH 7.2. 0.5 ml. 


of a 4 per cent suspension of penicillin G-treated erythrocytes added to 0.2 ml. of each con- 
centration of y+: globulins. 


Mention should be made otf the faet that, in the course of the extraction 
procedure, a fraction that contained primarily 8 globulins was isolated. This 
fraction had significant hemagglutinating activity. 


DISCUSSION 


The primary purpose of this study was to establish whether the intact 
penicillin molecule or some derivative of it serves as an antigenie determinant 
in the formation of penicillin antibody. On the basis of results obtained. it 
appears that 6-APA is one of the metabolic derivatives of this antibiotic that 
conjugates irreversibly with rabbit tissue protein, thereby becoming a potential 
antigenic determinant group. That the penicillin molecule is metabolized to 
6-APA in the animal body has been reported by English and his associates." 

When erythrocytes are submitted to the penicillinization procedure the 
question arises as to whether the entire penicillin molecule or some breakdown 
product of it becomes attached to the red cell surface. Ageglutination of peni- 
cillins G, O, or V treated cells by antibody to 6-APA implies that either 6-APA 
from each type of penicillin becomes fixed to the red cell surface or, if the entire 
molecule is present on the surface, it must be attached through the side ehain 
leaving the 6-APA portion free to combine with antibody. It is entirely possible, 
however, that animals injected with 6-APA -form antibody specifie for some 
derivative of this molecule. In that case, of course, the component fixed at the 
cell surface of penicillinized erythrocytes would not be 6-APA. 

The emphasis placed on 6-APA as an important antigenic determinant 
group in the formation of antibody to penicillin is based on the fact that it in- 
duces, on a weight basis, an earlier and greater antibody response than the 
intact penicillin molecule (Table I). In addition, the ‘‘antigenie’’ poteney of 
this component of the penicillin molecule is underlined by the observation that, 
even without Freund’s adjuvant, 6-APA gives rise to a substantial immunologic 
response while penicillins G, O, or V are inactive. 








Yolune 32 IMMUNOLOGIC RESPONSE TO 6-AMINOPENICILLANIC ACID 24] 
The conclusion drawn by Berryman and Fisherman'* on the basis of passive 
transfer studies in human beings, with serum of patients known to be hyper- 
sensitive to penicillin, was that the intaet penicillin molecule functions as the 
antigenic determinant group. In the opinion of these workers, the structure 
of the penicillin side chain influences the extent to which these compounds 
**eross-antigenic. 
De Week and Eisen’? have shown that when rabbits and guinea pigs are 


are 


injected with penicillenic acid-protein conjugates, an antibody specific for peni- 
cellenie acid is formed. This immunologic response was demonstrated in both 
precipitin tests and Arthus type skin reactions. Levine!’ recently described a 
technique for inducing delaved hypersensitivity to penicillin G in guinea pigs. 
He found that delaved contact allergic skin reactions could be elicited in peni- 
cillin G-sensitized animals with p-benzyl penicilleni¢e acid, p-penicillamine, and 
b-a-hbenzyl penicilloie acid in addition to penicillin G itself, 

In spite of the fact that our results with the hemagelutination test system 
emphasize the importance of 6-APA as a potential antigenie determinant in 
rabbits, it is obvious that there are other derivatives of the penicillin molecule 
that manifest striking immunologic properties.’ 1 


SUMMARY 


Injection of rabbits with penicillin G, penicillin O, or penicillin Vo in 
Freund's adjuvant is followed by the appearance of antibody that agglutinates 
penicillin-sensitized rabbit ervthroeytes. The immunologic specificity of the 
antibody is identical whether the serum studied is from an animal injeeted with 
penicillin G@, penicillin O, or penicillin V. 

Administration of 6-APA to rabbits results in the formation of antibody 
with the same specificity as animals injected with penicillin G, penicillin O, 
or penicillin V. However, the amount of antibody produced in response to 
injection with 6-APA is much greater than with the complete penicillin molecule. 

On the basis of these results, it is postulated that 6-AP A, or some derivative 
of it, is an important determinant group for the formation of penicillin antibody 
in the rabbit. 
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A NEW ORAL TREATMENT FOR RAGWEED HAY FEVER 


Murray L. Maurer, M.D., and Margaret B, Strauss, M.S., New York, N.Y. 


I‘ KEEPING with today’s economy, newer modalities are sought for in the 
management of allergy, as, for example, the one-injection treatment in hay 
fever. But even this one, as well as a method of fewer injections for the treat- 
ment of hay fever, has distinet disadvantages, as for example in those individuals, 
especially children, who refuse to submit to the *‘needle.’’ More important is 
the possibility of systemic reactions which can result from injections even when 
administered by the most experienced allergist. 

A suecessful oral administration of pollen extraets under medieal super- 
vision would be a most desirable alternative method of treatment. 

Touart?' in 1922 reported the relief of symptoms after the daily adminis- 
tration of tablets containing 0.1 mg. of the pollen protein. This one report 
seems to have stimulated interest in this form of therapy for, in the subsequent 
twenty years, there appeared numerous studies of this method of hay fever 
treatment. Many investigators reported good results in between 40 to 85 per 
cent of the patients treated while, on the other hand, other investigators re- 
ported less happy results and, in some eases, almost complete failures, even 
When the identical methods were employed. 

It would appear, at least historically, that the cooperative study which Dr. 
Feinberg and his co-workers’ reported in the Journal of the American Medical 
Association in 1940 caused a loss of interest in oral ragweed hyposensitization. 
Their conclusion was that this oral method of treatment was definitely inferior 
to that obtained by parenteral administration of pollen extracts. 

It is impossible to give a fair account of the average results of oral pollen 
treatment in the past because of the conflicting results in the published reports ; 
because many different preparations of the pollen had been used and because 
there had been no apparent standardization of dosage. 

Although previously published reports present conflicting conelusions as to 
the effectiveness of this oral treatment of hay fever, they are more or less 
unanimous on a number of points. These are: (1) that the oral ingestion of 
pollen is a safe procedure, (2) that gastrointestinal reactions are frequent and 
troublesome, sometimes severe, but never dangerous, (3) that only very rarely 
were seen focal symptoms of mild hay fever and asthma, or systemie reactions 
of dermatitis, pruritis, urticaria, malaise, headache, or feeling of exhaustion, 
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(4) that severe constitutional reactions of anaphylaetie character were almost 
unknown, and (5) that the pollen is absorbed enterally but that the rate and 
nature of this absorption is variable. 

Kor four vears a suspension of the alum-preeipitated pyridine ragweed 
complex parenterally administered has been successfully used in the treatment of 
ragweed hay fever in the Allergy Clinie of the New York University Medieal 
Center, University Hospital, and by associate physicians. This product solved 
many problems relative to parenteral prophylaxis because of its delayed ab- 
sorption due to the complex formed in its preparation, 

The suecessful use of this pyridine ragweed complex, as well as the results 
reported in the use of a chemically similar pyridine ivy complex in the oral 
treatment of poison ivy, prompted us to prepare the pyridine ragweed com- 
plex in tablet form for oral administration. 

For convenience of administration, the pyridine ragweed complex was 
placed in tablets so that they contained 2,000 PNU per tablet. An empirical 
dosage schedule was established for the pre-seasonal treatment which was started 
in mid-May 1960. The initial dose was 1,000 PNU (one-half tablet) given every 
other day for two weeks. The dose was gradually increased, until four tablets 
(8,000 PNU) were given daily just before the onset of the season. It was ex- 
pected that this dose, or a smaller dose, depending on the response of the patient, 
would be continued throughout the ragweed pollen season. 

Thirty patients, ranging in age from 13 to 74, were studied. Eighteen 
patients were chosen who had had no treatment for at least two years, and 
twelve others who had objected in the past to the conventional multiple injee- 
tion treatment because of poor results or the inconvenience associated with the 
therapy. These patients were unaware of their participation in this study. They 
visited the same clinic as did the hay fever patients, who were being treated 
by conventional methods, but received injections of buffered saline. 

Kighteen of the thirty patients studied had no allergies other than ragweed 
hay fever. Four patients had a complicating pollen asthma. The intradermal 
method of skin testing was employed to classify the patients. Eleven patients 
were classified as Class A or AA, very sensitive; fourteen patients were classi- 
fied as Class B, moderately sensitive. The remaining five patients were Class C 
or D, slightly sensitive. 

No correlation could be drawn between the effectiveness or tolerance to 
this oral preparation and the skin sensitivity of the patient. There was also no 
uniformity of results obtained when compared to the results of past conven- 
tional multiple injection therapy, either with aqueous ragweed extracts or 
with pyridine ragweed complex extracts. With but one exception, the patients 
concerned in this study were considered to have had about the same exposure 
to the ragweed pollen during the 1960 season. Also considered in compiling 
the following results of treatment with this oral preparation was the fact that, 
in spite of the detailed daily log of symptoms kept by the patient and the results 
of careful questioning of the patient at the time of his weekly visits, the appraisal 
of symptoms was subjective. 
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Excellent results were reported by four patients, good results by fourteen, 
fair results by three, and poor results by nine. This satisfactory result of 
relief of symptoms in 60 per cent of the patients treated is considerably less than 
that whieh can be expeeted in the conventional multipie injection treatment 
of hay fever. A more careful study of the results of treatment with this oral 
preparation, however, produces some interesting observations. 

Of the thirty patients studied, nineteen had had previous treatment by 
the multiple injection method. Of these nineteen patients, only five or 23 per 
cent had derived satisfactory results with their last course of conventional 
treatment. The incidence of satisfactory results was increased to 63> per cent 
(twelve patients) after oral therapy in this group. 

Another very interesting observation was that eight of the nine patients 
who reported poor results observed that their hay fever symptoms began with 
the very onset of the presence of pollen in the air. Indeed, these patients com- 
plained of symptoms at least one week before the first patients receiving con- 
ventional treatment reported any symptoms. Six of these patients were asked 
to discontinue their oral treatment just prior to the traditional season’s peak 
period at the very beginning of September in the New York area. Of these, 
four reported some lessening of their symptoms and two reported no change 
after the cessation of therapy. One patient, who had omitted to take any pills 
during the first eight days of August because of an intercurrent illness, was 
asked to increase the dose when she developed severe hay fever on August 15. 
She reported that she felt quite well after September 5, the period of highest 
pollen incidence and in which the most severe symptoms were reported. Two 
patients were continued through the peak of the season on their pre-season 
dosage level with a persistence of severe hay fever. 

Four patients had a history of asthma complicating their ragweed hay 
fever. On oral treatment, one patient, considered a poor result, was unchanged. 
Two patients, who were markedly benefited by this form of treatment, also had 
far fewer symptoms referrable to their lower respiratory system. The fourth 
patient reported that he had only fair relief of hay fever, but that the com- 
plicating asthma was also less than in previous years. 

There were no serious side reactions observed during the course of this 
study. In only one patient was gastrointestinal distress of any severity re- 
ported. This patient complained that a dose greater than one-half tablet daily 
caused nausea and abdominal cramps. This patient finally tolerated one tablet 
daily. The results of her treatment were only fair. These results were com- 
parable to those obtained with conventional treatment, the injections of which 
she also tolerated poorly. 

Two other patients complained of very mild gastrointestinal symptoms 
of a fleeting nature. And last, one patient complained of an inerease of hay 
fever symptoms of approximately two hours’ duration following each tablet 
taken during the pollen season. 

It is interesting that one patient who had a demonstrable duodenal ulcer 
prior to onset of treatment did not complain of any gastrointestinal distress. 
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Two of the patients studied had an associated atopic dermatitis. This skin 
eruption was not influenced by this oral pyridine ragweed complex. 

A complete blood count and urine analysis was performed on each patient 
prior to the onset of treatment and prior to the end of treatment. In no in- 
stance was there any change which was a result of the treatment. 

We were wnable to produce consistently positive reactions in previously 
sensitized skin sites of nonallergenic individuals after feeding this preparation 
in large doses. This, we believe, is due to the fact that the rate of absorption 
from the gastrointestinal tract is much too slow to produce sufficient antigen 
concentration in the blood to react locally at the sensitized sites. 

Our studies to determine serologic changes in pre- and post-treatment sera 
are not yet completed. They will be reported later if they fail to confirm 
the reports of other investigators. 

We conclude that, although in this pilot study the results obtained were 
interior to those expected with conventional therapy, the oral administration 
of the pyridine ragweed complex deserves additional investigation because of 
the folowing findings: 

1. The oral ingestion of the pyridine ragweed complex in tablet form was a 
completely sate procedure. 

2. In the nineteen patients who had had past treatment, the results with 
oral therapy were superior. 

3. Three of four patients, who reported asthma as a complication of hay 
fever in the past, had considerably less asthma on oral therapy. 

4. The early appearance of hay fever symptoms, particularly in those 
patients in whom the results of oral treatment were considered to be poor, 
suggests that these patients were overdosed. A more adequate dosage schedule 
is still to be established. 
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THE EFFECT OF HYPOSENSITIZATION ON THE IN VITRO 
HISTAMINE RELEASE BY SPECIFIC ANTIGEN 


Paul P. VanArsdel, Jr., M.oD., Seattle, Wash., and Eltiott Middleton, Jr., MD., 
New York, N.Y. 


YPOSENSITIZATION Of the allergic patient to specific antigen produces few 
H changes whieh can be subjected to critical analysis and quantitative study. 
The appearance of blocking antibody and the rise in hemagelutinating antibody 
in the patient’s serum during treatment provide us with some objective informa- 
tion, but the relationship of these antibodies to the physiologic effects associated 
with clinical improvement is unclear." ° 

It is now well known that incubation of specific antigen with whole blood 
from an allergie person induces release of histamine from the white cells into 
the plasma. This reaction can be studied quantitatively. Tlistamine is released 
in proportion to the antigen concentration up to a maximum of about 1 pe 
protein nitrogen per 100 ml. of blood; higher concentrations, in general, release 
less histamine.* Beeause of the physiologic implications of histamine release, 
it seemed appropriate to look for possible changes in this pattern of histamine 
release during the course of specifie hyposensitization. 


METHODS 


Fourteen patients were studied. Thirteen had pollen sensitivity associated 
with clear-cut seasonal hay fever; most were sensitive to @rass pollen, the re- 
mainder were sensitive to ragweed or English plantain. One other person, a 
laboratory technician, was sensitive to rat antigen clinically and by skin test. 
Prior to treatment of these individuals, and at intervals duvine treatment, blood 
was collected into silicone-treated centrifuge tubes, and aliquots were incubated 
for 30 minutes with concentrations of antigen varying from 0.1 to 40 pe of 
protein nitrogen (PN) per 100 ml. of blood. Following incubation, the blood 
was centrifuged and the plasma assayed for histamine by the miecrochemieal 
method of Lowry and his eo-workers.t More details of this procedure were re- 
ported earlier.® 
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RESULTS 

The amount of histamine released into plasma for each study is given in 
Table I. The antigen concentrations were somewhat different for the ragweed 
group (0.2, 0.5, 2.0 and 5.0 ne protein nitrogen per 100 ml. blood) than for the 
rest (0.1, 0.4, 1.0, 4.0). The plasma value was obtained by subtracting the con- 
trol plasma concentration for each patient from the amount found after ineuba- 
tion with antigen. There was little variance in control plasma histamine levels; 
for the whole group, the mean plasma histamine was 7.2 + 2.7 pe per liter. By 
contrast, blood histamine levels in some patients varied widely. Thus it) was 
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Fig. 1.—Histamine released to plasma in three studies on blood from patient Wes. The 
heavy line shows the results of the first study, which was done 4 weeks following onset of 
therapy. The numbers with each line give the total accumulated antigen dose in micrograms 
of protein nitrogen (PN). 
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Fig. 2.—-Histamine released to plasma in four studies on blood from patient Har. The 
heavy line indicates the pre-treatment values. The numbers with each line give the total 
accumulated antigen dose in micrograms of PN. 
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necessary to relate the amount of histamine released to the amount of avadlabl 
histamine (whole blood histamine). Accordingly, many of the plasma values 
were corrected to correspond to the whole blood histamine of the pre-treatment 
studies. This was done by the following ealeulation. For each study: — ILista- 
mine released (corrected) equalled 

Pre-treatment whole blood histamine 


Observed histamine released x—.—— >. — 
Whole blood histamine in that study 





It can be seen that the effects of treatment varied considerably among the 
patients studied. Two patients, Wes. and Far., were unique, since histamine 
release was markedly inhibited early in treatment and the inhibition oecurred 
at all antigen coneentrations. Figs. 1 and 2 show these impressive changes. 
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Fig. 3.—See legend for Fig. 2. (s) indicates that the study was done during the pollen season. 
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Fig. 1.—See legend for Fig. 2. (s) indicates that the study was done during the pollen season. 
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All others in this study had progressive suppression at lower antigen concentra- 
tions during their course of hyposensitization, but changes at antigen concentra- 
tions of 4+ pe per 100 ml. and above were variable, and usually insignificant. 
Kies. 3 and 4 show our findings on the 2 timothy-sensitive individuals who were 
studied most extensively. Continuation of specific antigen therapy to a total 
of more than 100 pg protein nitrogen, (10,000 PNU*) produced little additional 
change. Indeed, studies carried out during the pollen season (indicated by [s| 
in Figs. 3 and 4) showed considerable increase in histamine release; this was 
most impressive in studies on patient Mul. (Fig. +) who had received maximum 
amounts of desensitization and remained elinically well during the season. 
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Fig. 5.—Seven early studies on patients during hyposensitization treatment (total antigen 
less than 10 we PN). The data_are given as the per cent of the pre-treatment histamine values 
at each antigen concentration. The numbers with each patient’s name indicate the total antigen 
dose given. 
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Fig. 6.—Same as Fig. 5, for 7 studies at total antigen doses from 10 to 50 we PN. Only one 
of the two studies on patient Han. is charted. 


*Protein nitrogen units. 
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Interpretation of our observations in toto was best achieved by considering 
the histamine released during various stages of hyposensitization in relation to 
pre-treatment histamine release. Figs. 5 through 8 summarize this information. 
The corrected values (those in parentheses in Table 1) were used, and divided 
hy the corresponding pre-treatment value for each antigen concentration. Fig. 
5 shows that marked effects were produced during early hyposensitization at 
antigen concentrations up to 0.5 ne PN per 100 ml. blood in some subjects and 
at all concentrations for the exceptional patients Kar. and Wes. The total anti- 
ven dose (0.9 to 8.4 we PN, or 90-840 PNU) represented a build-up to amounts 
ranging from 30 PNU to 200 PNU per injection. Fig. 6 (total amount, 10 to 50 
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Same as Fig. 5, for 7 studies at total antigen doses from 50 to 100 ug PN. One study 
(on Tom.), whieh was done during the pollen season, is not included. 
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Fig. 8.—Same as Fig. 5, for 5 studies at total antigen doses over 100 ug PN. Two other studies, 
on patient Muil., were done during the pollen season and are not included. 
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nue PN) shows general suppression of histamine release up to an antigen con- 
centration of 0.5 ne PN per 100 ml. blood. This table presents those studies in 
which the amount of antigen for each injection varied from 250 to 600 PNU. 
Kies. 7 and & include all studies done when full maintenance dosage (1,000 to 
5,000 PNU) was reached. A comparison of Fig. 7 with Fig, 8 will indicate how 
little was achieved relative to histamine release by prolonged maintenance hypo- 
sensitization. 

The data from Figs. 5 through & were summarized by observing the fre- 
queney with which the four levels of hyposensitization suppressed histamine 
release to less than half the pre-treatment values. This information is charted 


@------ @ <lOyug.PN 
x----«x 10-50 u4gPN 
a---o 50-100 ug PN 
O—0 7100 ug PN 
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Fig. 9—The four lines correspond to the four groups of studies presented in Figs. 5-8. 
The data are presented here as the percentage of studies at each antigen concentration with 
histamine release less than half the pre-treatment level. For simplicity, data for antigen con- 
centrations relatively close together (e.g., 0.1 and 0.2 ng PN) were pooled and charted at the 
lower concentration. 
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Fig. 10.—The shift in antigen concentration which occurred in 9 patients is charted 
separately for studies done early in treatment (total antigen dose less than 50 we PN) and 
those done later (total antigen dose greater than 50 we PN). 
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in Fig. 9. The build-up in hyposensitization resulted in a significant inhibition 
of histamine release at antigen concentrations up to at least 1 »@ PN per 100 ml. 
blood. The least effects were seen at an antigen concentration of 4 ng PN per 
100 ml. blood; suppression was observed more frequently, but with no consistent 
pattern, at the top antigen concentration of 40 »e PN per 100 ml. blood. 

Another, more subtle, effect was observed in the data from the 9 timothy- 
and plantain-sensitive patients, who were studied more completely than the rest. 
This effect was a progressive rise during treatment of that antigen coneentra- 
tion producing the greatest amount of histamine release. Fig. 10 shows this 
shift graphically. The optimum antigen concentrations for histamine release 
before treatment were 0.4 or 1.0 pg PN per 100 ml. blood, similar to those re- 
ported earlier.’ Following hyposensitization, the modal coneentration for op- 
timum release was + pg PN per 100 mil. blood. 


DISCUSSION 


The mechanism by which hyposensitization is achieved has been attributed 
to neutralization of antigen by blocking antibody, but the correlation of bloek- 
ing antibody titer with eclinieal improvement has not been impressive.’ Our 
subjeets have all experienced worth-while clinical relief, but we are unable to 
quantitate the clinical effeets adequately for correlation with the changes in 
histamine release. 

It was most interesting to observe that the patients Mar. and Wes. experi- 
eneed complete clinieal remission, since histamine release in their blood was so 
clearly suppressed during hyposensitization at all antigen concentrations. We 
have not studied them further, but passive transfer and symptom-provoeation 
tests with specifie antigen would be of great interest. It is possible that the 
mechanism of remission in these individuals is unique, with true desensitization 
oceurring through destruction of the antibody-forming ‘‘elones.’’ If this were 
true, such patients should have no recurrence of symptoms and perhaps no 
increase in in vitro histamine release after therapy is stopped. 

The changes seen in the studies on the other patients are consistent with 
the appearanee of a blocking antibody, inereasing in titer only during an in- 
erease in the amount of antigen injected. Fig. 9 can be interpreted to indieate 
that upward of 1 pe PN (100 PNU) of antigen per 100 ml. blood is neutralized 
at full desensitization. The shift in the concentration produeing maximum his- 
tamine release during treatment (Fig. 10) is also consistent with in vitro antigen 
neutralization of concentrations somewhat less than 4+ ».g PN per 100 ml. blood. 
Observations at several intermediate antigen concentrations would have allowed 
more significant conclusions from these data. The interesting, but variable, de- 
ereases in histamine release at the highest antigen concentration are not ex- 
plained adequately by the neutralizing effeet of blocking antibody, and may 
indieate that changes in cellular responsiveness to antigen also oceur during 
speeifie antigen treatment. 

The possibility of a cellular effect is Intriguing. Certainly the changes ob- 
served during treatment of patients Kar. and Wes. eannot be explained by the 
mere presenee of blocking antibody. It is now known that antigen will release 
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histamine from washed leukoeytes collected from sensitive persons.” Tf antigenie 
histamine release from these washed cells is also suppressed during specifie treat- 
ment, it will no longer be necessary to attribute the clinical effeets of hypo- 
sensitization entirely to the production of blocking antibody. 


SUMMARY 


Whole blood from 14 untreated allergic patients was incubated with various 
concentrations of specific antigen and the amount of histamine released into the 
plasma was measured chemically. During the course of specific hy posensitiza- 
tion of these patients, a total of 30 similar studies were carried out, and the 
pattern of histamine release was compared with the pre-treatment data for 
each patient. 

‘Studies on 2 patients showed that treatment was associated with a sup- 
pression of histamine release which was practically complete at all antigen con- 
centrations. In the remainder, suppression of histamine release occurred only 
at low antigen concentrations, and was more effective as treatment progressed. 
However, surprisingly little change occurred at an antigen concentration of 
4+ pe protein nitrogen per 100 ml. blood, even though more suppression was 
often seen at the highest concentration (40 ne PN per 100 ml. blood). 

Some of our observations are explained by the produetion of serum blocking 
antibody during treatment, but other changes are more consistent with an altera- 
tion in cellular reactivity during hyposensitization. 
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THE USE OF POLLEN GRAINS FOR THE DETECTION OF 
SPECIFIC ANTIBODY 


Dan H. Campbell, PhD., and Dieter IT, Sussdorf, Ph.D.,* Pasadena, Calif. 


— YEARS AGO, a preliminary study by Sutherland and Campbell! indi- 
eated that pollen grains, which had been freed of most of their water-soluble 
material, remained quite immunogenie when injected into rabbits. In view of 
these results, the present investigation was undertaken to determine if washed 
pollen grains can be used to absorb specifie antibodies from rabbit antisera and 
sera of allergie human beings. If this occurred, the antibody adsorbed to the 
pollen grains might be detected by some method, thus affording a qualitative 
procedure for the demonstration of such antibodies and perhaps, subsequently, a 
method for their isolation and purification. 

The first problem was to remove soluble components (both precipitating 
and haptenie inhibiting antigens) from the raw pollen grains that might com- 
bine with antibody and neutralize it before it had a chance to combine with the 
grains. This problem was easily solved by repeated washing of the pollen 
erains. The second task was to select some analytical method for the deteetion 
of antibody adsorbed to the pollen grains. A possibility to be considered was 
tagging the proteins of antisera with I**, their subsequent addition to washed 
pollen, and the comparison of the radioactivity of pollen after exposure to 
I'*!-labeled normal and immune sera. However, since we had more experience 
with studies involving fluorescein-tagged antibodies, the indirect Coons test* 
was cliosen for this investigation. 

Dwarf ragweed (:imbrosia elatior) pollen was used for all the work.  <Al- 
though the feasibility of the tests was based primarily on studies with the anti- 
sera of rabbits immunized against ragweed pollen, some of the studies with sera 
from humans who were allergic to ragweed have also been included. A compli- 
cating problem was the nonspecific adsorption of serum globulin to the pollen 
orvains. It was found that this could be largely overcome by previous treatment 
of the sera with a nonrelated pollen, and that specifie washed pollen grains 
would then detect the presence of specifie antibodies in the serum of immunized 
rabbits and allergie humans. 
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MATERIALS AND METHODS 


Preparation of Rabbit Antipollon Scra—Dwart ragweed (.Lmbrosia clatior) 
pollen was obtained from the Division of Biologics Standards of the United 
States National Institutes of Ilealth through the Committee on Allergen Stan- 
dardization. A 1 per cent suspension of pollen (approximately 2 x 10° grains 
per milliliter) in 1 per cent saline was dialyzed against 10 L. of saline for 3 
days, with two changes of dialyzate per day in order to remove small molecular 
weight haptenic materials. The pollen suspension was then bottled and stored at 
-22° (Male albino rabbits (average weight approximately 3.5 kilograms) 
were injected intravenously with the pollen suspension as follows: 1.0 ml. per 
animal on days 0 and 2, and 0.5 ml. per animal three times weekly for the 
following 6 weeks. One week after the last injection, the rabbits were bled. 


. Human sera.—The sera from individuals displaying both skin sensitivity 
toward ragweed pollen and ¢linical symptoms were supplied by Dr. Bram Rose 
of the Royal Victoria Hospital, Montreal, Canada. All allergie sera, except 
IPA-5 (see Table 11), were obtained from treated patients. Three of the sera 
from individuals free of skin sensitivity toward ragweed pollen and clinical 
symptoms (IIN-6,-7,-9) were supplied by Hollister-Stier Laboratories. A fourth 
serum, TEN-8, was obtained from an individual in our laboratory. 


-Lbsorption of Sera and Fluorescein Labeling of Pollen—The demonstration 
of antiragweed pollen antibody by the fluorescein-labeling technique consisted 
of 3 basie steps: (1) absorption of nonspecific proteins from the sera by carab 
tree (Ceratonia siliqua) pollen; (2) absorption of specifie proteins by ragweed 
pollen; (3) exposure of the pollen to a fluorescein-conjugated antiglobulin 
globulin for deteetion of globulin on the pollen @rains. 

The ragweed (RW) and carab tree (CT) pollen were prepared identically. 
A 1 per cent (by weight) suspension of pollen in 1 per cent saline was placed on 
a shaking machine for 2 to 3 hours and subsequently washed three times in 
cold saline. All centrifugations were done in a table centrifuge at 400°x @ for 5 
minutes. The pollen grain concentration was determined by a hemocytometer 
count and the suspension stored at refrigerator temperature, Fresh suspensions 
were prepared every week. 

The absorption of nonspecific proteins was done only once, since, in a pre- 
liminary test, even 2 additional absorptions failed to result in a reduction of RW 
pollen-combining material in the control sera. For the absorption, 1.5 « 10° CT 
pollen grains* were pipetted into a 10 by 75 mm. tube. The suspension was 
centrifuged, the supernatant .disearded, and 0.5 ml. of serum added to the 
pollen, This suspension was incubated in a 37° C. water bath for 380 minutes, 
with frequent stirring of the tube contents. After incubation, the centrifuged 
serum was removed from the tube with a capillary pipette, centrifuged again, 
and finally added to 1.8 « 10! RW pollen in a fresh tube. 

Incubation of the RW pollen-serum suspension was followed by five wash- 
ings with 5 ml. of cold saline cach. After the last centrifugation, the super- 
natant was removed with a capillary pipette and 0.1 ml. of fluorescein-conjugated 


*Supplied by Hollister-Stier Laboratories, Los Angeles, Calif. 
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antiglobulin globulin added to the RW = pollen. The titer of the sheep anti- 
rabbit globulin and rabbit antihuman elobulin conjugates* was unknown and, 
because of the small amount purchased, none of the material was sacrificed for 
titration. 

Following exposure to the conjugate, the RW pollen was ineubated and 
washed as in the previous step. After the last washing, about 0.2 to 0.3 ml. 
supernatant was left in the tube, and, with a capillary pipette, the suspended 
RW pollen grains were placed dropwise on a well-cleaned microscopic slide. 
In order to prevent dispersion of the grains on the slide, cach drop was allowed 
to dry before the next drop was placed in the same spot. The dry slide was 
fixed in absolute methyl alcohol for 30 minutes. Since, during fixation, some 
of the grains became detached from the slide, a separate Coplin jar was used 
for each slide. The fixed pollen grains were protected by a cover glass floated 
on a minimum amount of nonfluoresecing immersion oil. The edges of the cover 
elass were sealed with tape. 


Determination of the Degree of Pollen Labeling.—The slides were examined 
under a dark-field microscope equipped with a mercury vapor lamp, a 3 mm. 
BG 12 exciter filter, and a 2 mm. OG 1 barrier filter. At oil immersion magni- 
fication, the maximum circumference of the pollen grain to be examined was 
braught into focus, and an estimate was made of the pereentage of the eir- 
cumferenee showing fluorescein labeling. The percentage observed was expressed 
as ‘per cent surface labeled’’ and assigned to one of five classes of surface 
labeling: 0, 25, 50, 75, and 100 per cent. For each serum, 300 pollen grains were 
examined, and trom this number and the distribution of the g@rains among the 
D classes, the mean per cent surface jabeling was calculated for a given serum. 
The variation in thickness of deposits was ignored for the calculations. — In 
general, the fluorescence appeared as a very narrow ring or partial ring on the 
periphery of the pollen @rain. 


RESULTS 


The results of tests with 6 rabbit antipollen sera and 5 normal rabbit sera 
are summarized in Table | and Figs. 1 and 2. 

Table | and Fig. 1 show the caleulated mean per cent of the total surface 
of 300 pollen grains coated with rabbit globulin. These are minimal limiting 
values which give a mean of 73 per cent for the 6 antisera and of 4+ per cent 
for the 5 normal sera. The difference between immune and normal sera is 
more evident when the distribution of the per cent surface coating of individual 
erains is considered. These data are summarized in Fig. 2, whieh presents the 
distribution of the average per cent surface coating of individual grains divided 
into groups of 0, 25, 50, 75, and 100 per cent surface coated. About 90 per cent 
of the grains exposed to normal serum were free of adsorbed globulin, a very 
few showed 25 or 50 per cent, and none had 75 or 100 per cent coating. On the 
other hand, all grains exposed to immune serum were coated, the majority up to 
75 and 100 per cent. 


*Purechased from Hyland Laboratories, Los Angeles, Calif. 
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TABLE I, ESTIMATED MFAN Per CENT SURFACE LABELING OF RAGWEED POLLEN GRAINS* 
EXPOSED TO IMMUNE AND NORMAL RABBIT SERA, AND FLUORESCELN-CONJUGATED ANTIGLOBULIN 





IMMUNE SERA | NORMAL SERA 
; a =~ | eS 
SERUM MEAN PER CENT | MEAN PER CENT 
NO. SURFACE SURFACE 
TITER f | LABELED SERUM No. LABELED 
RED s1:64,000— ~ 600 RN- 7 4 
RI-2 1: 2,000 69 RN- 8 6 
RI-3 1: 8,000 69 RN- 9 + 
RI-4 1: 4,000 72 RN-10 2 
RI-5 1: 2,000 &2 RN-11 3 
RI-6 1:82,000 84 
Group mean: 73 Group mean: 4 


*Based on examination of 300 grains. ; 
+Based on optimum proportion titer using the nondialyzable saline extract. 
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Fig. 1.—Estimated mean per cent surface labeling per pollen grain of fluorescein-labeled 


ragweed pollen. Prior to labeling, the pollen were exposed to (A) immune or normal rabbit 
sera, or (B) allergic or nonallergic human sera. (Human serum No. 9 was from an elderly 
rheumatoid arthritis patient. ) 

It was also of interest that the difference in precipitin titers of the respective 
rabbit antisera (as given by optimum proportion with dialyzed soluble antigen ) 
was not reflected in the degree of adsorption of globulin to the pollen grains 
(see Table 1). One can conclude, therefore, that, as has been pointed out many 
times, antisera contain both precipitating and nonprecipitating antibodies. Such 
a method as presented here would obviously detect all antibodies which firmly 
attach to antigen and suggest that detection of ‘‘nonprecipitating’’ antibody 
(reagin) in allergie humans might be possible. 

The results of tests with human sera were not as clearly defined as with 
rabbit sera. This was due eliiefly to a marked adsorption of globulin to the 
pollen grains from so-called ‘‘normal’’ sera. The possibility arises that indi- 
viduals who fails to show clinical symptoms or give skin reactions may have 
some circulating reagins. Human beings also develop abnormal globulins whieh 
have a nonspecific ‘sticky’? property in certain disease conditions. Thus, the 


ee 


one ‘tnormal’’ serum which gave a relatively high value (IIN-9) was obtained 
from a 74-year-old man with rheumatoid arthritis. However, except for this 
one case, the degree of coating by normal sera was less than with sera from 


clinically sensitive individuals. 
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TABLE II. ESTIMATED MEAN PER CENT SURFACE LABELING OF RAGWEED POLLEN GRAINS* 
EXPOSED TO ALLERGIC AND NONALLERGIGC HUMAN SERA, AND F-LUORESCEIN-CONJUGATED 
ANTIGLOBULIN 


ALLERGIC SERA — ~ NONALLERGIC. SERA 


“SERUM | MEAN PER CENT | ~~ SERUM MEAN PER CENT | 

NO. SURFACE LABELED NO. SURFACE LABELED 
HA-1 62 HN-6 — 6 
HA-2 31 HN-7 17 

HA-3 70 HN-S 28 

HA-4 44 Group mean: 24 

HA-5 48 

Group mean: 50 HIN-9t 54 


*Based on examination of 300° grains. 
+Mlderly rheumatoid arthritis patient. 

























300/- 
A. Rabbit serums B.Humon serums 
rT on 
S \ 
240-- \ 
i Normal 
rs 9 i (Scorume) 
a a \ 
& 180+ \ 
c T \ 
2 L \ 
Oo b \ 
“3 a \ Immune Non-allergic 
3 120/- (6 serums) (3 serum) 
E ' Allergic 
s F y Y (Sserums) 
60+ iy j 
A. YG 

















fe) 
Percent of surface labeled 


25 


Fig. 2.—Distribution of fluorescein-labeled ragweed pollen grains among 5 classes of 
per cent surface labeling: 0, 25, 50, 75, and 100 per cent. Prior to labeling, the pollen were 
exposed to (A) immune or normal rabbit sera, or (B) allergic or nonallergic human sera. 


Table Il and Figs. 1 and 2 present the data for sera of humans diagnosed 
as ragweed-sensitive patients as compared to sera from nonallergie individuals. 
Table II lists, similarly to Table 1, the average surface labeling per pollen grain 
for each serum. Thus, with the serum from allergie individuals, about 50° per 
cent of the surface of pollen grains was covered, while the 3 normal sera 
gave a mean of 24 per cent. 

Kig, 2 presents the average coating in the five labeling categories for the 
human sera. Here, as with the rabbit system, the difference between the two 
groups of sera becomes more apparent. Following exposure to allergie serum, 
35 per cent of the pollen grains showed 75 or 100 per cent coating, while only 
6 per cent of the grains exposed to nonallergie sera fell into these two categories. 

The pollen grains, after exposure to allergic serum, were often covered with 
heavy deposits of globulin. This suggests that some precipitating antibody may 
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have been present in these sera. But the amount was so small that since test 
tube reactions are usually carried out in regions of antigen excess, no precipi- 
tation was observed. 


SUMMARY AND CONCLUSIONS 


The foregoing data indieate that the specifie antibodies against ragweed 
antigen can be detected by use of washed pollen grains. Furthermore, such 
washed grains could be used as an insoluble specific adsorbent for antibody. 
Although these studies indicate that the detection and isolation of reagins in’ 
allergi¢ human beings is possible, much study will be necessary to determine the 
nature and significance of the material adsorbed from serum of so-ealled ‘‘nor- 
mal’’ individuals. 


The authors wish to thank Mrs. Lucette Ghekiere for technical assistance. 
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EDITORIAL 


Fact and Fancy Emulsified 


T:" case for the effectiveness and advantages of repository therapy is based 
on the following: (1) that since incorporation of antigens in oily emulsions 
is an established means of enhancing the immune response, the therapeutic 
efficacy of allergenic extraets injected in like manner should likewise be en- 
haneed; (2) that single or only a few injections should suffice because the 
antigenie stimulus is prolonged; (3) that most reports indicate effectiveness 
equal to or superior to that obtained with conventional therapy with injections 
of aqueous extract; and (4) that sinee the highly refined oi] used in making 
emulsions is a bland, nonirritating substance, as is likewise the emulsifying 
agent, no deleterious effects from the injection of such materials are to be an- 
ticipated. 

_ But every assumption should be examined and every logical deduction 
tested. It is an assumption, for which the available evidence is inadequate, that 
the therapeutie effect of injected allergenie extract is dependent on the produc- 
tion of antibody to one or more components of the extract, although there is 
abundant evidence that immune responses occur. The favorable experience 
with influenza vaceine given in an oily emulsion, for example, is likewise relevant 
only if the therapeutic efficacy of injected pollen extraets can be shown to depend 
on an immune response. Perhaps the antigenie stimulus is not so prolonged as 
one might expect because the allergenie activity of pollen extracts is known to 
fall rapidly at body temperature. 

The need for controlled studies to determine the therapeutic effectiveness 
of repository therapy has been repeatedly pointed out and remains unfilled. 
Some maintain that such studies are not possible because the response to be 
that ‘‘objectivity’’ is essential in a properly con- 





assessed is a subjective one 
trolled experiment. This is, of course, to misunderstand where the objectivity 
must lie—not in the nature of the responses necessarily but most certainly in 
the means of recording and analyzing them. { this form of therapy is as 
effective as it is claimed to be by some, then a therapeutic effect should become 
readily apparent in a controlled study. To be sure, such a study might fail to 
show benefit when some benefit occurs because the efficacy may be of too low 
an order and the setting too complex to allow detection of a therapeutic effect. 
If such is indeed the case, is it then likely that uneontrolled clinical observation 
would sift out a specifie therapeutic effect among the many factors in so complex 
a setting? Finally, treatment might be highly effective in only a small pro- 
portion of patients to whom we point as representative of the entire group. An 
intensive effort to devise the means of assessing injection therapy for pollenosis 
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and to carry out controlled studies remain a crying need and it is a worthy 
objective which the medical profession and the patients we treat can rightfully 
expect of us. 

Ilowever, the question of therapeutic efficacy is only one among those we 
face. Oily emulsions have proved to have entirely unpredictable effects. Rats 
injected with complete Freund’s adjuvant without added antigen develop a 
chronie polyarthritis (Pearson, C. M.: Proe. Soe. Exper. Biol. & Med. 91: 95, 
1956). Granulomatous lesions occur with frequency. A strain of mice injected 
with ‘incomplete’? adjuvant develops plasma cell tumors (Potter, M., Robert- - 
son, ©., and Lieberman, R.: J. Nat. Cancer Inst. 25: 847, 1960). And some 
normal subjects, lacking skin reactivity of the immediate type to ragweed pol- 
len extract, have developed intense delayed-type allergy to the extract (Beeker, 
R. J., Sparks, D. B., Feinberg, S. M., Patterson, R., Pruzansky, J. J., and 
Feinberg, A. R.: J. ALLERGY 32: 229-235, 1961). The damaging nature of this 
type of allergic response, coupled with annual exposure to the allergen, is not 
reassuring. The relevance of these findines to the use of oily emulsions in the 
treatment of pollenosis is not at present determinable but if unpredictable con- 
sequences have followed the use of oily emulsions in the past, they may also do 
so in the future. 

Repository therapy can hardly be regarded as new, vet both its efficacy and 
safety remain in question. Perhaps a major obstacle to a balanced appraisal has 
been the readiness with which the assumptions on which it rests fit in with the 
prevailing tendeney to accept conventional immunologice principles as applicable 
to the practice of clinical allergy. It should not be forgotten that these prin- 
ciples in this context constitute only a working hypothesis. 

F.C. 1. 











AMERICAN ACADEMY OF ALLERGY 


HISTORIAN’S REPORT 


HE Seventeenth Annual Meeting of the American Academy of Allergy was 

held at the Statler-IHilton Hotel in Washington, D. C., February 6, 7, and 8, 
1961. A postgraduate course on February 4+ and 5 preceded the Scientific 
Session. Registration included 471 physician members, 243 physician guests, 
158 exhibit personnel, and 173 wives. 

The scientific program consisted of 32 original papers and three addresses 
by guest speakers. The appearance of guest speakers for the postgraduate 
course and scientifie session was made possible by a presentation of The Merck 
Sharp & Dohme Postgraduate Program. 

The exhibit area had 8 scientific exhibits and 50 commercial exhibits. Pres- 
entations were of high caliber and booth personnel were found competent 
and cooperative. 

The Schering Corporation gave an informal cocktail party and reception 
on Sunday, February 5. 

At the annual business meeting on February 6, the following officers were 
elected : 

President: George I, Blumstein, M.D., Philadelphia, Pa. 

President-Elect: Joseph W. Noah, M.D., St. Louis, Mo. 

Vice-President: Max Grolnick, M.D., Brooklyn, New York 

Secretary: Paul M. Seebohm, M.D., Iowa City, Iowa 

Treasurer: James H. Barnard, M.D., New York, New York 

Historian: Sidney Friedlaender, M.D., Detroit, Mich. 

Member of Executive Committee: Ralph Bookman, M.D., Beverly Hills, 

Calif. 

William C. Deamer, M.D., was elected to Fellowship directly. 

The following members were advanced to Fellowship: Robert S. Ellis, M.D., 
Joseph I. Epstein, M.D., Samuel O. Freedman, M.D., Joseph E. Ghory, M.D., 
Daniel H. Goodman, M.D., William B. Greenberg, M.D., Salmon R. Halpern, 
M.D., Roy A. Heeht, M.D., Benjamin A. Johnson, M.D., Carl C. Jones, Jr., M.D., 
Frederick Kessler, M.D., Alexander MeCausland, M.D., Elliott Middleton, Jr., 
M.D., Jerome Miller, M.D., Lloyd S. Nelson, M.D., H. Rowland Pearsall, M.D., 
Henry Sherwood, M.D., Donald L. Thurston, M.D. and Thomas E. Van Metre, 
Jv., M.D. 


Received for publication April 6, 1961. 
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The following were cleeted to Membership: Joseph A. Alearo, M.D., Herbert 
1. Arbeiter, M.D., John W. Argabrite, M.D., Charles M. Baneroft, M.D., 
Solomon KE. Barr, M.D., Gildon N. Beall, M.D., Sydney A. Birdseye, M.D., 
Robert I. Bolinske, M.D., Orlando Bonilla-Soto, M.D., Mary S. Boyden, M.D., 
James J. A. Cavanaugh, M.D., John EF. X. Cline, M.D., Albert Guy Corrado, 
M.D., Robert EK. Cullen, M.D., Charles E. Delhotal, M.D., Milton Dworin, M.D., 
Ben R. Fiseh, M.D., Jarek P. Fisher, M.D., Frank J. Gilday, Jr, M.D., George 
Gioldman, M.D., Martin Green, M.D., Claude Gregoire, M.D., Ernest M. 
Heimlich, M.D., Albert IH. Hensel, -J., M.D., George K. Llurwitz, M.D., Peter 
B. Kamin, M.D., Robert S. Karol, M.D., Joanne A. Klein, M.D., C. B. Kroeger, 
M.D., Nathaniel S. Landerman, M.D., George B. Lemmon, M. D., David L. Levy, 
M.D., R. Richard MeCormiek, M.D., Kelley T. MeKee, M.D., Charles F. Milon, 
M.D., Edward M. Moss, M.D., David IF. Pugh, M.D., Harvey O. Randel, M.D., 
Robert EK. Reisman, M.D., Marie Britt Rhyne, M. D., David I. Stein, M.D., 
Kent Hl. Thayer, M.D., Raymond .J. Trettel. M.D. and Robert J. Weiss, M. D. 

Elected to Foreign Membership were Edgardo Carrasco, M.D., [-Tsu Chao, 
M.D., Jagat Prakash Sethi, M.D., and Arsenio B. Vivera, M.D. 

The tollowing were elected to Affiliate Fellowship: Kugene C. Ogden, Ph.D., 
Abraham Osler, Ph.D., and Noel Rose, Ph.D. 

The consensus of persons attending the annual meeting was that it pre- 
sented an excellent scientific program. Despite the inclement weather, a new 
attendance record was set. 

The Eighteenth Annual Meeting of the Academy will be held February 
5, 6 and 7, 1962, at the Denver-Hlilton Hotel in Denver, Colorado. 


Respeetfully submitted, 
Sidney Friedlaender, M.D., [Historian 











THE AMERICAN ACADEMY OF ALLERGY 


REPORT OF THE COMMITTEE ON DRUGS 


Du the past vear, a group of drugs, of a diverse nature, were studied by 
this committee. In view of the difficulties incurred in standardizing case 
or clinical material, as well as the variance in personal observations, it is our 
opinion that we should not draw conclusions as a committee, but rather present 
the data as reported and allow these to speak for themselves. 

The first drug studied was Iodopyrine, a component of Felsol, manufactured 
by the American Felsol Company. Here, patients with chronie¢ intrinsie asthma 
were studied as follows: each patient had chronic asthma and required ¢on- 
tinuing medication. Two tablets of lodopyrine, 0.32 mg. each, or a placebo 
were then given four times a day for a period of 2 weeks each and the patient’s 
course noted. Thirty-two cases were so studied and reported by members of 
the council. In 1 patient on placebo there was a report of benefit, subjectively, 
from the patient, and this was recorded as slight. Of those patients treated with 
Iodopyrine, only 2 reported showing slight benefit. In the others, no appreciable 
benefit was reported, and no difference between the drug and the placebo could 
be determined. 

The second drug studied was LBD-105, manufactured by the Thomas Leem- 
ing Company. This drug was isoproterenol, 10 mg., in chemical linkage with a 
nicotinie aeid derivative. The pharmacologic reports received prior to trial 
suggested that this coupling potentiated and prolonged the effects of Isopro- 
terenol. Initially, it was anticipated that the drug would be studied on a 
double blind basis against normal Isoproterenol. However, shortly after the 
study was instituted, 3 case reports of blistering of the mucous membranes of 
the mouth and 5 of severe burning sensations of the mouth were received, and 
the study was theretore promptly discontinued. Complete data on the efficiency 
of the combination could not be formulated. 

A third drug studied was an antihistamine, Searle R-1575 (Mitronal), 10 
mg. per tablet. This was a new antihistamine, distributed in the usual fashion, 
and studied during the summer of 1960 with results as noted in Table I. A 
new addition to the method of evaluation of drugs was attempted with this 
antihistamine. On the reporting cards, patients were asked to report preference 
of antihistamine. The results are ineluded in Table I. It was our belief that, 
in addition ‘o the usual data collected, such preference could well give us an 
indication of patient acceptance of the new product and to some degree would 
be an indication of efficiency. 

Received for publication Mar. 21, 1961. 
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TABLE I, SEARLE R-1575 (MITRONAL) 10 MG. TABLETS 


























RESULTS* | SIDE EFFECTS AND PREFERENCEt AND 
SYNDROME E, | CG. | r. | 0 NUMBER OF CASES NUMBER OF CASES 
Hay fever 26 112 64 16 Drowsiness 33 1575 25 
218 eases Stimulation 3 Others 39 
Headache 3 No preference 40) 
Vertigo l 
Nausea l 
Asthma 0) 1 4 13° Dry mouth 7 
18 cases Abdominal distress 2 
Hallucinations l 
Per rhinitis 3 18 8 10 
39 cases 
Urtiearia 0 | 0 2 
3 eases 
Eezema 0 | 0 1] 


2 eases 





*Patients reported benefit as E. (90-100), G. (70-90%), F. (70%), 0 (mil). 
+Patients stated their preference for 1575, other antihistamines, or felt the response was 
the same. 


A fourth drug studied was Upjohn’s Depo-Medrol. This material was 
furnished as a suspension of 20 me. of active Medrol per cubie centimeter to be 
administered intramuseularly for therapeutic result. Interest in this produet 
lay in an attempt to assess the approximate duration of ¢linieal effect. It is of 
interest that the onset of clinical effect appeared to be within 12 to 24 hours, 
with a duration ranging from 1 week to 2 weeks and rarely longer. It must be 
emphasized that these are impressions, and the findings are based on subjective 
rather than objective change. The results are tabulated in Table I. 


TABLE IT.) DkEpo-MEpDROL, 20 MG./c.c. (UPJOHN ) 




















| RESULTS* | DURATION t 
| nae er nn 
SYNDROME | E. | G@ | F. | 7 | 7-9 | 10-13 | 14-21 | 21 SIDE EFFECT 
Asthma 0 25 3 5 13 8 1 1 Moon face, 2 cases 
28 cases Salt retention, 1 ¢ase 
Hay fever 6 4 0 0) 4 6 0 0 
10 eases 
Kezema 0 ] 0 0 0 l 0 0 
1 case 
Urtiearia 2 2 0 0 0 1 0 0 
4 cases 
Emphysema 0 0 3 - - - - - 


3 cases : 
*Patients reported benefit as KE. (90-100% relief), G. (definite improvement), and F. 
(little or no improvement). 
+Patients reported duration of beneficial effects in days. Three patients with urticaria 
did not report in this group. 





The last drug evaluated was Upjohn’s Medrol Medules, + mg. per capsule. 
An attempt was made to determine if the Medules would produce either equiva- 
lent results to ordinary Medrol clinically, or if the patients could receive benefit 
from lower dosage steroid therapy by requiring fewer milligrams of drug than 
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with the normal material. The results are tabulated in Table III. In this 
particular study, the investigators together with the patients attempted to deter- 
mine whether fewer, more, or the same number of capsules were necessary for 
symptomatic control than with the ordinary steroid drugs. No startling dif- 
ference between the Medules and the plain steroid was noted. 


TABLE III. MEpROL MEDULES, 4 MG. CAPSULES (UPJOHN) 








| 

| 

| RELATION OF EQUIVALENT DOSES OF OTHER 
STEROID FOR EQUIVALENT RESPONSE 


| 

















DOSAGE PER DAY TO | MORE ,; LESS | SAME 
CONTROL SYNDROME =| MEDULES | MEDULES MEDULES 
SYNDROME + MG. |8 MG. | 12 MG.|16 MG.) | NEEDED | NEEDED NEEDED 
Asthma 15 14 ‘. 26 
94 cases 6 47 25 4 
Failed * 4 4 4 
Hay fever 5 9 4 l 1 8 7 
19 cases 
Kezema l 2 2 0 Not reported 
dD cases 
Urticaria l l l 0) Not reported 
3 cases 
Side Effects: (1) Cushing’s syndrome, 4 cases; (2) muscle cramps, 4; (3) weakness, 


3; °(4) hirsutism, 1; (5) acne, 1; and (6) gastric distress, 7, (Ja] less than other steroid, 4, 
[b] more than other steroid, 3). 
*In dosage given, control of asthma was not obtained. 


A cooperative project with the American Academy of Radiology to deter- 
mine the ineidence and nature of svstemie reactions to intravenous opaque dyes 
has not vet materialized. 

Seymour B. Crepea, M.D. 
Chairman, Committee on Drugs 
American Academy of Allergy 








CORRESPONDENCE 


To THE Eprror: 

There is a phenomenon paralleling that of insulin atrophy which has occurred in my 
hands over the last 18 months with the injection of long acting adrenal cortical steroids. 
Originally the tributylacetic acid ester of dexamethasone was used, in an attempt to measure 
delay of onset of action and duration of action in asthmatics and severe allergic reactions 
necessitating the use of steroids. This material though cloudy had easily passed through a 
26 gauge needle and was injected subcutaneously. In the first 30 patients, 9 cases of atrophy 
occurred, Approximately 2 months after the initial injection, a depression appeared on the 
arm which showed a total absence of subcutaneous fat. Very rapidly thereafter the skin 
showed a white, wrinkled, semitranslucent area of atrophy. This area failed to sunburn in 
the same way that the surrounding skin did. The double lesion of skin atrophy and loss of 
subcutaneous tissue persisted for 2 to 8 months and then slowly filled in, taking again 2 to 8 
months for total healing. After healing, these areas would sunburn in the same manner as 
the surrounding skin. The time factors were variable from case to ease. 

The 380 test subjects were equally divided between male and female with a sprinkling 
of children, both sexes included. Oddly enough, however, all of the cases of atrophy occurred 
in females and included 2 children of the female sex. 

One half of this lesion was originally described by Doctor Leon Goldman* of the Uni- 
versity of Cincinnati College of Medicine, that of poikiloderma of the ground substance and 
visibly simulating atrophy oi the skin from intracutaneous injection and epidermal im- 
plantation by jet spray of adrenal corticoids. The lesions persisted as long as crystals of 
the hormone remained in the skin and then the skin returned to normal. 

In areas of inflammation, the hormone was dissipated more rapidly than in normal 
skin. All my injections were in sites of normal tissue. 

Undoubtedly the same injections intramuscularly must produce local tissue change but 
these are not visible or palpable from the surface. 


April 24, 1961 
Henry T. FRIEDMAN, M.D. 
435 North Roxbury Drive 
Beverly Hills, Calif. 


. 


*(1) Goldman, l., O'Hara, H. FE., and Baskett, J.: The Detection of Crystals Following 
Local Injection of Cortisone and Compound F Into the Skin of Man, Science 116: 17-19, 1952 
(2) Goldman, L.: Histological Effects of Hydrocortisone in the Skin of Man, Ann. New York 
Acad. Sc. 61; 520-553, 1955. 
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OBITUARY 


ORVILLE EDWARD EGBERT 


RVILLE EDWARD EGBERT was born in Lincoln County, Nebraska, on July 30, 
1888. When he was 3 vears old, his family moved to Lees Summit, Mis- 
sourl, where he was reared. Ile attended medical school at the University 
Medical College, Kansas City, and was then transferred and graduated from 
Baylor Medieal College, which was then located in Dallas, Texas. In 1912 he 
established practice in Beeville, Texas, where he remained until 1920, exeept for 
two years of service in the United States Army Medical Corps. During his 
military career, he served in all seven major American battles during World 
War I. In 1920 he moved to El Paso, Texas, where he was in practice until 
his death. 

Ile married Jessie E. Borroum on June 17, 1915, in Beeville, Texas, and 
they had two children, Rosa May (now Mrs. Gordo Baker) and Orville Ed- 
ward, Jr., with whom he was associated in practice. 

Ife was a member of the El Paso County Medical Society, the Texas Medi- 
cal Association, the Southwestern Medical Association, and the American Medi- 
‘al Association. He was a Fellow of the following professional societies: 
American College of Physicians, American College of Chest Physicians, the 
American Academy of Allergy, the American College of Allergists, and the 
American Trudeau Society. He had been president of the El Paso County 
Medical Society, Southwestern Medical Association, and the Southwestern 
Chapter of the American College of Chest Physicians. Prior to his death he 
was also president of the EK] Paso Rotary Club. 

Dr. Egbert died on November 9, 1960, after an illness of about one month. 
Requiem Mass was said at St. Joseph Church with interment in the Fort Bliss 
National Cemetery. 


O. E. E. 
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ANNOUNCEMENTS 
Connecticut State Medical Society 


The Section on Allergy of the Connecticut State Medical Society held its annual meeting 
on Wednesday, April 26th, in Hamden, Conn. The following officers were elected for 1961: 
President: Irving H. Krall, M.D., Hartford 
Vice-President: John F. Beakey, M.D., Hartford 
Secretary-Treasurer: Marvin Mogil, M.D., New Haven 





New England Society of Allergy 


At the Annual Meeting of the New England Society of Allergy held on Mareh 29, 1961, 
the following slate of officers was elected: 
President: Francis H. Chafee, M.D. 
Secretary: Irving W. Bailit, M.D. 
Treasurer: Matthew Derow, M.D. 
Councilor: Hugh Tatlock, M.D. 


The address of the secretary is 1233 Highland Ave., Needham, Mass. 
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